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PfiEFACE 


'I'fiis of llygioiiu WjiH on^iiiiilly iiilptMliMf 

for iiHu in Ui^tr J*niiiiiry ScIiooIm in liuliii. The task of 
writing it ^'as iindortakon by th(f author at tho ivqucKt 
of tho late >!ur^oii-(Ji;iii'.ral llarvisy, DiroottM-CTcnoral of 
tho Iiiiiiaii Medical Service. It is hojied that in its 
])i'0!$(Mit form, which is |K‘rhups more advaiu'cd tluiii it avus 
originallv iiitcjide<l to be, the Manual iiiav iiiet't the re- 
((uirouionts of I'lUAorsily students and others avIio are 
beginning to stuily the sul)ject of Hygiene. The autlior 
dosiivH to express his wannest thanks to Mr. James W. 
Furrell, late e^litor of the Calcnlta lUwiv, and to (*a})tain 
littonard Ifogers of th(? Indian Medical Service, ofliciating 
l*r<dessor of Pathology and Rictenology, IMislical (\)llege, 
Calcutta, for uiajiy \aliiable suggestions made by them 
for the iiiLpi'ovoment af the Manual during its prcpc'trution. 
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INTRODUCTION. 


0(ri;»nf e^ery hundred deatli8 oceiimng in India 
eight*aro Haid to he duo to diKo^'ise, which can he (o a v(M\v 
lar^e'exten^y)!' altogether, ])r(‘ventiHl. I hiring the ten* 
years liS90 to**.,1899 over foi*ty-threo luillions of |NM)ple 
'are reportisd to have died in India from fi'vitrs, eholera 
and other plaints, and Kmalhp(»\, all of which are 

nioi'e or less preventihlo. Neai'ly five million d<»iths, fmm 
these disoiisos and plague, oci'unxHl among the general 
population dunng the year 1899. Millions of people in 
India•eithei’, through ignoranci', cannot grasp the idesi, or 
are deliberately unwilling to be convinced that the real 
cause*of such diseases is to be. found in the air they breathi*, 
the water they diink, tin* fcMsl tiny eat; that it may be 
conveyed in their clothing, in their skin, in their breath, 
and in the discharge's from their iNulii's. They (‘annot 
understand, inoi'cover, how the spread of disease can in 
any way he influenced by scnaal customs, habits, mfsle of 
living, suri'omidings, the striic.ture and situation of their 
Iwellings, by overcrowding, or by c.limate. Outbreaks of 
disease are regaixled by them as tln'ir kisnu't or fate, oi* as 
.judgments of gods and^iMldesses, or the work of evil spiiits. 
Prayei's, fastings, saerificc^lK* street pl'r)c(^ssions, ami other 
religious eerivmonii*s are resorti^l to in the belief that they 
ai% the most (*1te(*tiud m*eans wliei’(*by the mvages of the 
disc^'tse nn^' *l»e .stayiHl. Reliance •ii)).on mt'asuri^s sncA as 
th(*s<! always, Yiowever, ends in disaster. Th(t disease 
spifiods rapyily, TMinie ensue.x, people fly from tln*ir homes 
ill their^iAiitic effort to escape being attacked, and thus 

« • f * A 
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caiTy the (liHcasc with thorn in their fKM'RonH and holonpug*. 
to other phioes. Business comes to a stsind-stijl. Poverty^' 
misoty, and distress prevail, and in many insUuiees death 
ends it all. If people were only wise and would take 
kindly to thos(t measures w'hich Science has shown to ho 
the best that, can bo sulopted in deiditij; with outbreaks of 
epiuemic discosci, panic, I'iots, and dislocati(in of the affairs 
of the country geiiumlly would Tiot tike plai:e, and a vast 
amount of poverty, sickness, and death would be pi’evciitcd. 

A more general knowledge of the laws /1 he.alth would 
help considerably to bring about this happy state of affairs. 
It is with the view of iTn])ai'ting some in^rTTnation on this 
importiint subject that this Manual of llygieiKi has been 
written. 


DEFINITIONS. 

Hygiene. The term hygiene is derived from a (.Trcek 
wortl, htjgieUi, which means he^ilth. A knowledge of this 
subject tctochos us how to live, whore; to live, what food tt) 
eat and Avhat to avoid, what water is taife to drink and 
what is dangerous and unfit for use;. It also tc^iushes us 
how to construct oiu' house's, and the; danger's of living in 
dli'ty and overcrowded houses and localities, ft enables 
us to seliMit the; kind and (piality of clothing we should 
weal', and the kind and amount of exorcise best suited for 
us. It teaches us that rest is reipiired for both liody and 
mind, the valiu; of slei')), the evils of the use of alcohol, 
tobacco, opium, c(K;aine., and iiuiiiy other debilitating drugs. 
Hygiene, in short, tells us what to do in order to prevent 
disease and keep ran* bcMlios in an active and healthy state. 
This branch of the siibj'ict is known as Forsonrl Hygiene 
or Persona] Health. 

SanitatioiL The U'rm sanitation is fiften used iiisiead 
of hygiene. The term sanitation is, how^v^ej, more 
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(iArr^tly npplierl t-o tho mouiiK taken to pmtoct the 
health of j^oMcral public and not that of individuals. 
This has been called Public Hygiene or Public Health. 
Public Hygiene deals with the construction of houses, the 
making^and •cleaning of niads, drains, sewoi’S, latfincs, 
>st>a))les, and cattle-sheds, and the tlisposal #)f all kinds 
of refuse in towns and villages. It also deals with tl:o 
supplt^of water anch the pre.vention of the pollution ot 
water and aii:.«.nd the adulteration of focal supplies. Public • 
health has also to do with the notificjition of infectious 

m 

diseases, the measures needed to prevent them from 
spreading, an(l*fri<> registration of births and deaths. 

GENERAL FUNCTIONS OF THE BODY 

Bcifbre beginning the study of Hygiene proper it is 
necessary to know something about the general functions 
of thfl body. 

The human body, then, has been rogsmled as a machine 
which has to do certain kinds i»f work or ]»erform certain 
functions. Th(‘.se functions arc (1) motion and locomotion; 
(2) nutrition, which includes the digestion of food, respirar 
tion or breathing, the cii'culation of the blood, etc.; (8) 
re^Kroduction in order to prevent the human race from 
Hiecoming extinct; and (4) regulation of these various 
functions by the nen'ous systoin, to which the tei*m infter- 
vation Inis bec.n apphi^nl. Evim the lowest foniis of life, 
which are comjKised of siiT^e cells, jkjsscss these character 
in a greater ^r less degree. Cell is the name given to the 
uTtinuite unit of living inatter. A cell is a small ])article 
of s^ii-flind living substance, or j^olqplam^ the outer*8ur- 
face of whi^h may sometimes become sufficiently firm to 
fonh a liiiiting-mcmbraiMs or ceM-waU. It nearly always 
coiitainf^s'denser li^M'iicMikc body or nuclem. 
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THE HUMAN SKKr.ETON. " 


Tlio hiiniiiii sk(^Iotoii fi>riiis tlic frumo-work of tlio borly, 
and ts coiii])oh(m{ of more than 200 8e[)aratc. botieH. For 



the piii 7 )osc of (lesciiptioii it 
may be divided into three 
nortioiiHj^ namel}', the head, 
trunk, and lindif^ (Ki^. I.) 
The HeaoU or Skull in 

eoin])OHed of 22 bones, of 
which the Ini^'eontjiitis 14. 
The skull fonus a cavity 

V 

for the pi'otection of the 
brain, wliich is the most im- 
]K)rtjint |KU‘t of the nM'Vous 
system. 

The Trunk. The liiiiik 
consists of the spine or Iswk- 
boiie, the i*ibs, and the bi'cost- 
Ihhic. 

The Spine (Fig. 2) has 
also 1)eeu called the A^ertebral 
column, Ihmuiusc it is niiule'up 
of Hiiiall bones chilled vortelmLV 
of which there are in the 
spine ill infancy. Tii gniwn-up 
(Mio^le the last nine x'crtcbrw 
gi*ow together and fonp two 
Ismes called the sacrum afid 
the cofMjy.v respectii'ely. nVho 


former is made, ujj of five and the latter of four vertobne. 
TKc veitebnc have been clossifietl as eorvical, or 


those found in the neck, which uro, seven iy: iiumbcr; 



•A, ride ^ow. left' Mid*-; H. Ivu-k view; r 1-IT ivrvioal vi rtel^w* 
l> d ,MiU %'ci‘tclini*; It I-'i, liiiiiliiu- vurtubmi; N, ffieiiiin ; fiK-cyx 
<»]i. ajdltu H prucoaiMHi ^ tr, tnuitivuniu {iivcuinhmi. 
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cloi'Hal, to which the ribs are attached, wliich arc twelv3 
in number; and loin or liimboi* vertebrie,^ which :u‘o 
five in number. The sacnim and coccyx come next in 
order. The apine forme a strong pillar for the support of 
the head, on which heavy weights ore sometimes cairied. 
The small bones of which the spine is made arc kept 
together by means of structures culled muscles and Jiga- 
raouts. In order to prevent iiijiuy tcv the spine frour &.lls 
or sudden jerks small rings of an elastic su]istaiice*calhMl 
cai’tilage arc intei’poscd botwt*en the vcHcbne. The 
structure of the spine also enables us to walk, bend our 
bexlies, and maintain an erect posting. Umifiirig thiDugh 
nearly the entire length of the spine is a canal or tube, 
caUod the vertebral canal, for the protection of an important 
pai-t of the ncr\ous system connected with the brain, cnllcMl 
the spinal cord, whiesh is contained within it. ** 

The Bibs. The libs, which are twelve in number on 
either side, the bi’east-lxme, and that poition of the spine to 
which the ribs are attached form what is called the thorax 
or chest ciivity. (F^’g. .‘1.) 

The first seven ribs are connected witli the breast-bone by 
means of long pieces of (cartilage. 'Phe next thrcic ait; 
attached to each other by similar means and indirectly to 
the brctust-bone. The last two ribs have no connection with 
each other, or with the other ribs or breast-bone, and are. 
thefeforo calhid free or floating libs. The chest walls ha\’e 
thus been constructed in such a way as to give the greatest 
freedom of movcmcMit and at the'siimo time to protect thi^ 
important structures contained in the chest cavity, namely, 
the heart, lungs, and large blood-vessels connected witii 
them. ' I 

Limbs. The limbs consist of the arms and legs, and are 
spokoti of as the upper and lower liml)s or'extremii/ies 
respectively, hlui'.h upper limb includes the shoiinc-^-bladc, 
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•i)lJ&r-bnno, am, forearm, and hand; each lower limb 
djicludes haunch-bone, thigh-bone, knee-cap, leg, and 
fofit. The shoulder possesses great freedom of movement. 
'J'he ai'iu, however, possesses still greater freedom of muve- 



Fin. 3 .—Thorax, Hitoi mikr Oirolk, \xii UrPKii ExTRRMm'. 

o, rbivii'lo; A, mninila*; r, JiviiicniH; ti, ulua; e, mdliui; /, carpiui; 
fi, ht'CTiiuiii ; A. ImSivH nf v(‘rt(Minu‘. 

^ • 

%ncnt,*l)ccau8c the head*of the am-bono (hiimenis) is mind 
afij worl^ fh a cup-shaped socket in the Bhoulder-blad(2, tlius 
foming what*is called a ball and ^ket joint. The fore- 
um contfyTis two lionos (radius and ulna), which enable us, 
by m«bi s of the muscles attiiched to them, to direct the 

^ m 
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{Klim of 0111' haiuls (lowiiwimls (pniiiation) or upw'anK't 
(aupiiiatiuii) at pleuburc. The virist has eigh^ the palm 
five, and the fingers have fourteen small lanios. Those ai'e 

oulled the carpal, metacarpal, 
and ])halangeal lanics respec¬ 
tively. The upper limbs 
have been called the iiith- 
fill ministers of the mind. 
'ITie hauiieh-lKmos are ^ the 
stnaigest IxauW of the ImhIv, 
and form with the sacrum a 
cavity ciiIIimI tte». pelvis, which 
means a basin. The weight 
of the b<xly is suppoited 
cliiefly by the haunch-bones, 
with which the thigh bones 
have a close relationship, 
foniiing with them, as ii^ the 
case of the shoulder, a liall 
and socket joint, in which, 
however, the movements arc 
not so fiv.e as in the case 
of the shoulder. The thigh 
has a single bone (fcmui), 
which is the longest and 
thickest Iniiio in the brxly. 
The leg contains two Ismes 
^ (tibVa*aiid fibula) and the foot 
twenty-six, of which seven 
are called tai'sal, five meta¬ 
tarsal, and fourteen phalaiige.al Umes respectively. The 
lower limbs arc Ui?e<l for the purpose of hicomotion. 
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^ MUSCLES. 

Muscles (Fi^. 4) fomi the flcsli}' portion of oiu* Inxlios, 
and it is by means of them that wo are able to stundiorect, 
run, w'tik, lit wci|;hts, and pcu-fomi most of the ordinary' 
acts^of life, ^rhey are di\‘id(Ml into two kinds, viz., voluntuiy 
and involuntiiTv. 'JJie voliiiitaTy muscles are those which 
nrc^Lzectly luider the eontn)! of the will, such as those o( 



Fin. Diaubam in Kanw tub Aithin nb tiik JiirsPH Mintlk 

OP THK Ahu. 

Tlic two tuiiduus t)y which tho luiibclc ii attached to the Hcapiila are 
Been at a; P, the iiuiiit uf attiiclimont of tho luiiacle to tho Toditu; K, tLi 
elhuw joiut; W, tiie weight uf the hand. 


the iiK and The involuntary are those which cannot 

be controlled by the will, as, for example, the muscled of 
the heai’t by which it is enabled to float, of ix!spiratiun, 
and uf the food pijie* and* alimentary canal generally, by 
the action .of which food passes downwards into the 
slomach, where it is itHIcnl about during digestion and 
aftc^anls itllowcd to jiuss into the small intestines,* etc. 
All these movdiients arc pcrfonnerl iiiithout our knowledge, 
aiicLthe imjdhlos which perform them have acconlingly been 
palled . oliintary muscles. Itcgiilar and modexatc use of 
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tlio luiiHclcs f'iiiiscs them to iiicroiise in size, while excesKive 
iiHo or disuse has the opposite efTect. 

NKRVOUS SYSTKM. 

'riie' nervous system is eomposeil of tlic brain and spinal 
eoifl and tho^norves /pven ott* l)y these structures. The 
brain nnd spinal eoitl fonn what is called the central 
nenrons system. Nerves which (jonvoy inipre88ioiii^*f"oiii 
the s)M‘cial organs of sense, such iis li^ht in the ctise of 
the eve, sound in the e<ise of the ear, and smell in the 



Pics. «•. - A, l•’BONT Vir.w a Pon-nov of tub Sfin ir. ronn. 

On tliu luff f>i(lu of till* coni tliu iiiifurior nMits, AH, iiic cut to hIiow the 
|) 0 Ht(‘IIOl IlNitft, PR. 

It, Okoss Skction ok ri k Coho. 

.Ulterior PihMiro; /', jNistciior tiM<iiii‘. mitiiil mii.il; C, 
iiiHttui ; ir, wliili' iiMittur; AR^ .uitonoi not; VR, jMistcnoi iiNit; Uii, 
f{>iiifflioii of jNistutior HHit; T tiiiiik of .i s]ii i,il iii-i vo. 

cast* of the nose; aiul iniitressions fn>m the skin, siieh 
as h(‘at and touch, are callexl atrerent nerves. WlVMl 
those impressions reach thtt central nervous system oihe,r^ 
nei*^cs come into play. If li^ht, for instanee, is tem 
strong, the eyt's a)*e immediately shut; or if a thing 
whi(‘.h is touehcfl is tts) hot we •ihimediately pnll a^vay our 
hands. These movements, in common with alj voluntary 
movtmicnts, an* efftteted bv^ the musiilcs of our boliy, and 
the rentes by wliich we are able to perform thtn^ ai*e cfj|lLed 
clferent nerves. ' ’ * 

Till, brain and spinal coni consist of 'lierves ^and 
simvll bifclies called centres or ganglion cells, 'iMd it is 
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till cells which receive the. diffci'cnt impre.ssioiiR. Thu 
MpiiinJ cgid is about IS, iiichus long and J inch bjiNul. It is 
coni{josed partly of white and pirtly of giuy-lofikiiig 
matter, the white foiniiing the outside poitioii and the grey 
the central portion of the cord. The spinal cord gh'cs oft* 
*12 pairs of nerves through openings on either side of the 
spiife, each nerve having two roots. 

The spinal nervei* not only carry impulses to the s]iinal 
cor^, but carsiy impulses to the mus(*1es. The fibi'os in tlu. 
s]unal iierve.8 which convey impulses to the coni are cnlled 
sensory, and those which convey impulses to the muscles 
are called motbr fibres. When the H])inal cord is injured 
the motor nerves may not be able to convey impressions to 
certain parts of the laxly. Movements and other actions 
are. not then ]K)ssihle, and the injured person is for this 
rciisiAi said to be ixiralysed. 

Keflex actions are those actions which are |X!rformcd un- 
comjCiously or without the action of the will. Many of our 
iuitions are perforined in this way. 

liixjomotion to a large extent, and the movement of the 
lungs in respiration, arc examples of actions of this natuii*.. 

The Brain (Fig. 7) is a very complicated organ, and 
consists of very many different and important parts. It is 
divided into the cerebrum and cerebellum. The fonner is 
I divided into two portions, one of which is situated in cither 
side of the skull cavity. These aiv called the cerebml 
hemispheres, and are^i'Oiinected with itac.h other. Beneath 
the condirum or great brain, cas it is also called, and at the 
back of the skull is the cerebellum or small brain. 

* The br<ain is composixl of the same substance as the spinal 
coVil, andigives off 12 pairs of nerxes called cranial nerves, 
some of whiitVi arc the nerves of the special senses, viz., 
smell, siglit, taste, and hearing. Othei's are for regulating 
the tuHvements of, the muscles of the eyeball and tongue. 
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Another and very important neiTe, eallerl tlie fmeiihioi 
gastric, which consists of both sensory and mo(or fibres, 
supplies braiKihcH to the lungs, heart, focKl-pip<<, stomach, 
liver, etc., to enable them to perform their pn)per fiuictions. 



A' 


Kin. 7. SiiiK ViKw or Tiifc IIkais ami lyn'KK I*ahi' ot tiik Spinal iVmti. 

C, the pinivoliiteil Hiirfai-c of tin: nffht (.■uroTmil lieiniHiihcru: Ch, poru* 
lielliim: JV.OA, medulla oblonfpita; S, Hpiniil cord with Hpfcial uiirvoM. 
if, the ImkIIoh and the h]iIiich of tliu vert^ilim* < * ^ 

Tbto Sympathetic Njsrvous System is a ,connuf'tbd 
chain of ganglia ^ven off by the spinal nerves on cither 
side of the spine. The organs in the bellycand chest 
cavities receive branches fi-om this system. It is the sym- 
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fkiitlietic 83 'Htcm of nurvcs tliat 8ii))plie8 the walls of aiteiies 
^rid amount of blood contained in them. 

^t is the jiction of the sympathetic ncn'c which causes 
siiddiui Idiishin^ or blanching of the face. The sympathetic 
systemjof luyves also nigulates the action of the stomach, 
» heart, and other organs in the alKlomen ^nd chest to 
a liii'ge extent mid helps to maintain the heat of the 

% 

. SKCRKTION. 

In order k) understand the meaning of the term secretion 
it is necessary to know something about the structure of 
glands, which perfonu this function. The term gland* is 
derived from the Ijatin wonl glam^ which means an acorn, 
and h* oo called from its resemhlance to that seed. (Ibuids 
are composed of small tubes lined with cells. 

S(jme ghiiids aiti veiy small and have one tube only, 
while other glands ai'O of large size and contain many tubes. 
Tluwe small cells manufaciture the vaiious substances for the 
digestion of fiKsl, such as the saliva or spittle which is 
formed in the mouth, and the gastric juice which is fonned 
in the stomach. They also, however, form other substances, 
siich us the milk which is fonned in the breast foi* the 
^ nourishment of infants. This is known as secretion. 


•EXCRETION. 

Ejoretiow means the I'emoval from the blood of carlKUiio 
Ih'id^gas, water, urea, aftd other waste products which are 
fofmod duriiig the perfonnance of the various fiinctiuns of 
the body. * * 

Special argaiiB have been provided for this pur{)oAe, the 
chief otgans being^tho liuigs, kidneys, and skin. 
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Fill. N. - ni%(IRAM Til iLLrtITHATR TIIK STRri*nrHR OF OlANUR. 

Typifiil Htriu'tiiru iif h iiihcoiih iiioiiilirani* wltli two Invom of cpl 
thu!lul rutlM, u, b : r, t.ho t'oiiiitx’iivc tirihiio lifnioiith, with «, bfiincl-vofwclH 
and/, riiii}iuctivu-tiMH(|{u rullA. * ^ 

B, the Haniu with one L^'cr of rcIlH ii.'fitiiiff on h, the Ho-mllcd iMNorneiit 
iiiouihiHiio. 1, a Hliiiplo tubular kIiukI; 3, a tubular iflanu'dlvidiuK: 
!i, a Hacvular Kliiiid ; 4, a diviiled Hiin'iilar ^rlaiid with diii't ri; /if a Hiiiillar, 
Klaiid iiioiv dixideil; ii. a nuvtiioHe kIiuiu, iMirt uuly lieliiff drawn,, lii 
Fi|pi. 3-0 the bliNxi'VUHsulM are onilttiHl. 
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THE KIDNEYS. 


The kidneys arc two in riiiinlier, one of which is sitiiatiKl 
on either side <»f the hixly, at the liack nwu’ the vertehral 
coll nil n*ntid just liclow the ribs. Ikith kidneys are supplied 
witl^ bliKsl-vessols (arteries and veins). Eaeh*ki(1ney, niore- 
()ver„has a tube eullj^l the ureter conneeted with it, which 



K, kicluoj’h: Ur, iimtuiH; HI, 
lilncldcr; 1, iiiiciiiiigH of iirutum, and 
S, o]iciiiiiff of iiidlimij) tliuhlaildvi ; 
Ao, iUJi*ta; V.V.i., iiiforior \i>iiA 



Fi<<. lU.-A Mai.imuiiiin Caimi'i.k. 


v.tt, HiuaJl cidury mitering; and 
fornilng^ thu gloiuui ulm sit, tiiid fiii.i11y 
Icnviiig in a win, i> e; r. tnlnilu; 
u, I'lnthi'liuiii owr iiiu glutneniliih; 
It, qiillivlniiii lining thu vuiiHiilu. 


(s)nyi^^s thft waste matter (urine) from the kidney to the 
Rla(]||lor, fnim which it is discharged at intervals. 

mifiuto structure of the kidneys is exfutcdin^fly filter- 
esting but ^complicated. It consists of niniienms small 
tiiHes, each of which is dilated at one end fonuing a*sa(; or 
capsule. These ave called Malpighian ch|)hu1c8 (Fig. 10.) 
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liiHido thobc capsules are clusters of small arteries and veiris 
ctilled glomenili. 

'Fhe urine, which is formed fisirtly in these structures and 
partly in the cells u'ith w’hich the tubes tu'c lined hy a pro¬ 
cess of filtration and secretion, passes along the small tubes, 
and ultimately finds its Avay into the ureter and bladder. 

Oomposition of Urine. Urine is a yellowish cohiured 
fluid consisting chiefly of watei* and ui ca. It also, h(}W(?vcr, 
contains srmie (jhloiide of scKlinm (common sJt) and oth(*r 
mineral substaneea, such as lime and magnesia, and some 
gases, chiefly carlM)nic susM gsis. From 40 to 60 ounces of 
urine arc excreted daily. The amount excreted, however, 
do[Mmds very much upon the <piantity of liquid consumed, 
and the amount of blr)od Avhich circulatiis through the 
kidneys. Dunng hot weather the skin is unusually iuitivc 
and gives ofl* a lai'ge amount of sAveat, AA'hile the kidneys 
excrete A'ery little urine indeed. Cold, on thes other hand, 
drives the blo(Nl from the skin to the internal oi'gans, and 
the kidneys in consecpietice act frtMily, and a large quantity 
of urine is eliminated, Avhile the skin hanlly acits at all. 

THE SKIN. 

The Structure of the Skin. The skin consists of two 
chief layers. The first or outer layer is cidled the epider¬ 
mis, cuticle, or scarf skin. This laye.r is made up of 
numerous small ctdls, Avhieh vary bi shape at diflerent 
depths. The. uppejiiiost cells, which are flat, are being 
continually ciist off. The deepest layer consists (tf round 
or cubical cells, and contsiins pigment or colouring matter. 
The'"pigment coccounl^- for the diffemices in coloiii of 
diflerent ractvs of |)eople and the degnu* of colour in people 
of different r^iste or type AA'ho belong to th(‘ same countiy. 
Ex|)osure to great heat causes pigmentation of the skin. 
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J’lnii'C iiws no }>1o(mI-v<‘hso1s in the cpifloiTnin. Tho mm'oiuI 
(‘iillcfl this (loniiis, outiH, nr true Kkiii, ik thick and 
t<fii^h. It is from thfs layer of the hides of animals that 
h'uther is inachi. 'I'lie small bloiMl-vessels which nourish the 
skin, the roots of the luiir, and the sweat and oil glands 
are ulf found in the dermis. The deimis also contsiins 
claf^ie and coniir(*tive tissue, and iiiimei'uus small and 



riii. II. TiihSKiN. 

. 1 , Sui'tinii (if Hkiii s]|owfii(; Mvuiil iflnnds.^ (', itjiiili'niiiH; A, Uh 
or S|.l]|iik 1>I'U> (iiiffiijcnt) laxui ; r, i/, ilrniiin; /, hit; ,9, h^%ullt i;Iiiii(u; 

A, iliicts; (, o]imiiii|; of duct 011 siiifiu*u. 

H. -Section of Hkiii sliowiiif; Iuiiin .uid nolMceouH ghuida. A, fiiiu 
* liiilhclch eoiiuectod with tliu liiiir slieiitlin, c. 

delicate miiseular fibres. AVhen the epidermis or i^per 
layer is rubbe.d ott* the derinis or lower layei' bhjeds freely. 

The Sweat Glands.' 'Jflfe swe^it glands have openings or 
pores all j^Vfsr the Isidy. 'rhei*e may be two or three 
■lillmilh c»f them. They are J iiie.h in length and inch 
in«r|jlimetyr.* • 

The Oil GlaiMs. 1 'hc oil glands siHTete an oil which keeps 
tht^skin aiid hair soft and pliable, and jirevcnts theiR from 
becoiiUiig dry anil jLmhealth\'. 
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The Elastic Tissue. ehiKtic tissiin in iho (Icnn^ 

cansoH tlu‘ fiirmwK which a])pear in the »kin in nhl a^c. 

The Muscular Fibres. The niiiscular filiros (lining ctu- 
tnustion force the oil out of the oil ^hiiuls. They also stop 
the flow of sweat fiDin the: sweat glands when tin* Issly is 
cxfKisfHl to great cold, and in this Ava^' help to [irevfMit loss 
of heat. On the otluM* hand, tln^se small inuseles het'oim; 
relaxed during active exeivise or exposure to great .heal, 
jitid more sw(»it than usual then escjtpes from the sij'n. 
The sweat rapidly evaporat<‘s or dries up, am^ in this way 
the Issly is kept cool. If this AA’cn-e not tlie ease the tem¬ 
perature of our bodies would lamnie so gres^t iu; to make it 
im|K)Ssihle. for us to live. 

Ferspiration or Sweat. Sw(>at consists chiefly of water. 
It also contains some salts and oil. SAveat is acid in its 
normal condition. ^Vhen alkaline it smells TmuIIv. .Tavo 
pints or more of sAveat escape from our Ixslies daily. In 
hot countries the ainoiml is much larger than in ^eold 
<‘ountries. It is sometimes more than lib per cent, gn^ater. 
When much oil is |smred out the skin looks dirty and 
greasy. If Ave do not ket'p our skins clean the tiores 
become bbs^ked U]^ the sweat cannot escape, and the health 
suffers. Onr Isslies begin to smell, and [H‘o])le Avho are. 
cleanly in their habits Avill object to our tiresence. Sl^n 
diseases are often caused by dirt and neglect. 


RKSIMliA^’TON. 

Inspiration. Hie air w’c breathe faisses tjirough the 
nostnls, mouth, threat, and Aviiidpiit^ into the lungs,*ofio tjf 
Avhieh is sitiuiced on either side of the chest. '£'he W'aRsiof 
the chest, as has Keen shoAim, are so elustif in their con- 
structhm that they can easily rise and fall dunn^ hrcathjpg 
These movements an* cHected then, by virtue of tln^ elastic 



RESPIRATION. 


Mature of the chcRt avjiIIk and lungs, and hy cortnin musrlos, 
wiluflj- ; those of tho^ neck, chest, and belly. The most 
iiif))ortani muscle of all, however, is the diaphragm or iiiidrifV, 
which is situated at the lowest part of the chest cavity, and 
separates it from the abdominal cavity. The action of all 
these muscles is regulated by the nervous svt^m. 

Ttbwill b(* seen from one of the diaj^'ams In^re tdveii that 



Frci. 12.—OiAii M, DiArnRAOM, 

AN'II AIUNIMINAI. \VaI.I. in HKHl'iniTKIN. 

A, iiiKiilnitKiii; B, TV, tnu'licii; St, HtiTiiiiiii; />, rlla- 

I'linifpu'; AA, HlMliuuiiml wall, flic Hlmdud iNirt ih to iudiuitu ilio 
Htatiiiiiiiry air. 

tfie (liaphragm is arch-shh]X{d. During the act of bniiithing 
it A«itract|i or <lraws itself together: the arich slowly ^oses 
its eiin'e, the^imgs liecome filled witYl air, and extend 
downwards^ following closely the descent of the arch Tif the 
diaiihriJgm, and at jlhe same time the ribs are pushed out- 
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wards, 'rill' f'hcat thiiM OoRonios ^vsitly inmsnaftd in rJzo* 
All tlu‘K(‘ inovnm'iitK art* |H‘rforinf‘(l wliilt* takin^iiv^iMAa 
tlio lun^s. Thia is rallftl “ TiiKpiratioii." (Fi^. 12 y/.) * 
Expiration. Wluai tha luii^s havt: luktMi in aa much 
air }iH they can eont^iin, a short fKiiisti onsiies.. The chest 
walls then luii'in to fall slowly. All tin* inovenients are 
extuitly the t>|)[M)site of those which take place tluriiiji in¬ 
spiration. This is known as “ Expiratt)!!.'' (Fi«. 12/».) 

» Respiration. Tht; eonihinetl inovenients ef inspira^tni 
anti expimtion constitute what is t‘alh*(i respiration, or 
breathing. When as iiiiich air as possible is forced out of 
the liin^ by expiratitin, that which still rennlins in it is 
called residual air. “The air which is h‘ft in the. hni^ after 
an'ortlinary expiration is called supph‘iiiental air. The air 
eomprtdientled under these names tlo(*s imt leave the lun^, 
and is therefore called stationary air” (Ilnxley). 

The Structure of the Lungs. In onler to he ahh* to 
understand what hap)MMis to the air taken into the luiijEis, it 

is necessary to h.M\e some idea of their 
structure. 'Hie lun^s, then, ai*e eom- 
|K>sed of what are called air-cells, 
arraiij^ed together like hiiiK'hes of 
gra])cs, as shown in Fig. l<k These 
hunehes of c(‘lls are on an average oiJy 
j\)th part of an inch in diam(‘ter. lCiu‘h, 
cell has numerous minute blood-vessels 
coursing through its walls, whi(‘h 
contain iuifiArc IiIoinI brought fnnii 
all parts of the body, k has been 
mlcnlatwl tlirft if all the cclfi Veil- 
nirtuiK,.. sjinsail out they woulil* jii'esoiif''-' a 

surface measuring* about fourte(*n thousaii^l square feet. 
AVe breathe sixteen or seventeen times in the minute, 
and at cimli bi'cath the cells liecome iijled with pure air. 
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• CQumges which take place in the Lungs during Bespira- 

small blodd-vessols in the c(j 11 walls are constantly 
ai/d greedily absorbing or hcl])ing themselves to the oxygen 
contained in the inspired air, and giving ofY‘ its impurities 
in the form of carbonic aciil gjis, watery vapour, and other 
waste mattei's. Eveiy time we breathe ^ye ^takc in alxait 
lhre^-(|uart<‘.rs of a pint (20 to .*{() cubic inches) of ]}ure air, 
and allow the same •amount of impure air to ciscape fimii 
tlic'lungs. ^ , 

, J)l(4ESTION. 

The object (4 digi»stion is to render the food which wc 
eat fit for tlu* nourishment and gi*owth of our bodies. The 
digested fiMsI is absoi'bed by tlui small blcMxl-vessels amd 
other structures in the walls of tin* stcanach and intestine. 

Thg Digestive System consists of the mouth, in which 
are the tec'th, toiigiu*, salivary and niinierous other small 
glands whi(‘li secrete or foi'iii llut Siiliva or spittle, the soft 
tNilate which foinns the Isick ])art of the i‘fM)f of the mouth 
and ends in the uvula or small tongue-like htnly whie.h is 
seen at the Isu'h of tin* tlnoat. 'I'he tonsils on either side 
of the throat, the oesophagus, gullet, or fisMl pijMS whieh 
conveys the bssl to the stoniac'h, the stomach its(tlf, the 
lavge and small intestines, the ]):increiis, and the liver arc 
^also included in the digestive syste.ni. 'Phe digiwtive 
sysUan is also called the alimentary system. The ifkute 
along whif;h the ftssl travels is called therefore the alimen¬ 
tary eanal. * * 

Teeth. Tt^eth begin to appear in infants when they are 
i^MUit ^ix months old. *The first s(‘t) railed the tempoiuiy 
or *ipilk l|‘efh, an* twenty in nninher. The second* set, 
called the iHanAnent teeth, arc thirty-i\i(9 in niimher. The 
last* of the.liiolai's, or wisdom to(‘th, do not appeal* until 
adult life. They may not appear until the age of thirty 
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years even. The front teeth four in number in each ja\p, 
are oalled ineiKors or cutting teeth. Next to tlyjni 
the canines, wliieh are narrow and blunt-pointed. There 
is one canine t-ooth on either side of the incisors in lioth 
jaws. N(jxt to the eanines on either side anci, in l)oth jaws 
are two bicuspids ; and, lastly, in grown-up f)CopJ(‘< are three 
molars or grinders, also on either side in both -jaws, 
situated at the back. o * 



Km N Tiik Tkkiii Km. I‘».—Sfition' ot Tiun'ii show* 

iMi STitri'ri iii>. n, oiiuuivl, h, cluii- 
tiiie, r, mvity. 


Teeth liave a iM^wn, iieek, and faTigs. The crown'is 
covered nith enamel, wliieli is veiy brittle because it 
contains t\\ o ptM* (*ent. only of animal matter. The teeth, 
howevei', are. imule chiefly of a substance called dentine, 
whif'h is hard like bone, but <IiHerent in strut‘ture. The 
fangs of teeth are (ioattsl with a 8u])stiince of a })ony nature 
called cement. The insidit of tlh' fangs is fillinl with a 
substance called pulp, in wliich are a large iiiimbe'' of 
smjill briinches of bloiKl-vesscls and noiVes, the main 
triinkr. of which enter at the tip of the fangs. This 
»u.*eounts for the severe fuiin felt in det'aying teeth. i 
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• The Tongne consists ulinost cntii'cly of innscnlar tissue, 1\v 
^vhich it can be moved in every direction. Jt is 
l)V*thes(> Tiiovenients that the foixl is nilh^l alsnit in the mouth 
and iiiix'tHl with tlie Kilh'a <luring mastication or chewing. 
^J'he tongue is also of great help dining the act of swallowing. 

, The small bodies which jimject fnnn the. siu*fnce of the 
tongye, and which are best sihmi at tin* lau'k, are ealhil 
[Kipilku*. In the iNii^llne an* small delicate structures called 
tasth Inidies tsiste bulbs. The taste bodies in the. 
])iipillae in the front and si<le iMirtion of tin* tongue are for 
*8W(‘et substances, while those at the laick are fttr bitter. 

The Salifaiy Glands. (Fig. Hi.) 1'he d'^iids 

of the mouth are situated 
at the angle of the lower 
jaw, unde.r the jaw, and 
undea the tongne. 'Hie 
mouth is also lined \nth 
numerous smaller glands, 
which scicrete a siibstaneo 
called iniwiis. The larger 
glands secrete the Siiliva. 

The chief constituent of 
saliva is a ferment, called 
pUvalin, which converts 
^tan*h into gnipe siigai-. 

The saliva also dissohes 
solid 1uKli(‘s, such ns sugar 
and salt, and, as was statk'H 
before, helfis us to swallow our f(M)d. Over twenty 
(Juices *of siiliva are seCreted dailv. 

The (E89phagiis, Gullet, or Food Pipe is about 10 incivs in 
length and sitiidtcsl behind the wind pipe,‘which is protected 
against the.cnitram'c of fiMid by a covenng or lid (adled tho 
epiglottis, which cltises when the fiNxl is being swallowed. 



Km Hi,- UissKcn ION 111 SHOW liih 
HAI.II AHI (ll Wlih. 

ft, tlic Hii1ihiii;iiiil Hiul Ik fho 

Hiiliiiiiixilhiry, with tlioii (liicts imnliift' 
Into till! fliNii Ilf till* iiioiith Tj 3 ' tJio 
tniiifiii* Ht fl : i‘. |l■lllltlll kIoii'I with dili't 
ii]iciiiii(; iiitii till* inoiith <it e. 
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Our f<NKl duos not flif)]) into our stomaolis suddonly. K 
is (iowii the gullet by a senes of wliat {yg».iailhi'l 



KKI. 17.—^TiTR OlllilNs (IK lllh f'llKsrr ami AiIINIMKN HKI'AIIATRn BY TIIK 
l)i\i’iiKAi.M, kkkn MiiiVTiii: IIack. 

A, tiiliu, \vluT(‘ till* fiNNi ]iiiss(>H Uiimiali ((I'Hiiidiiif^iH): It, luiirl; (*, 
Htdiiiiu'Ii; n, tliu Hjiluoii , K, kuliii'^s. K, 111.1111 inti's! mu; (•, Iivur; 
11 , iNiiiciiMfi' I, hinall iiituMtiuo. 


vomucular or Avonn-like Tnoveniciits. It is hy this notion 
tliut watei* and food can be s\^ allowed by |)crsoiis while 


standing on thoir heads, and that horses aud< cxiws can 
swallow Avhile gnizing. ” * * 

Tba Stomach is merely a Kig, which is Ihrycr at| the 


one end than the'other. The entrance to*the stomach is 


known as the caixliac and the outlet as the pyjoric orifice 
or opening. It js about 12 inches long, ^ The gullet enters 



DIOESTION. 


25 


tli(> iiiiildh*. Till' intmor of the*, sloniach is liinMl with 
inlands, i‘all(‘il wliirh soi'ivtc a 

('aflod ^asti‘i(‘ jiiin*. 'I'lia gastric juit’t', aimaij^t otluM* 
iiigredi(‘iitS) (‘ontiiiiis hydnu'hlorii*. arid iiiid suliHtaiirrs 
railed pepsin and I'cntiiiiy both of which arc fermciitM. 
^ It is cliieHy bv means of tliesc snlmtanrt's that digestion 
• is r'^i'rieil out in the stomarh. About 210 oinires of 
ga.sti4r jiiirc are ser^etiMl daily. The foml is mixed with 
the*^ustnr j^ire by tin; movements of the st<oiiuich walls. 







Kli.. ]^ nili.K\M riF()lUi\Ns IN AlllHiMkN. 

O, ffiillet; K, .stiiiiiiu’h: I). ilimiluiiiiiii with bilt* .ukI fiaiKivatic diictH 
.<i]iuiiiiia'Oil iiniri Mill*; S I, miihII lllll■^1Ilu^: O', (iihuiii willi MTinilnriii 
iijiliciiiliN ; (‘••Inii III’ intestine . It, leetnni; I., 1i\ei', (i.ll, aiill- 

hliuklei , r, imiuieiis; hpf. s]ileeii . It.k .uid I..K. riifkt iiiifl lufl kidiiu3’H; 
li, bLuldui witL twu urutuiMijiuuiua iut«> it at tLu uiawr uiiil. 


caused bv the action of certain hivers of mnselcs in the 
.stune wa}^ as the fiKsl is nti^ed with stdiva in the mouth by 
the movements of the tongue, (lastric juice dif^ests nitro- 
^||[;n<>Tis'f(Kxl, blit stops th(‘ digestion of starch. When food 
is dj^c^sttal^ ifi tint stoimudi it is converttHl into a sii))s]banco 
called chyme, which has a sour smell isnd taste. During 
digestion in* the stomach the. nititigmions ftxKl stiilTs ai*e 
converg'd into iMslh's rallcfl jieptones. ’^Phe.se {icptoiics uiid 
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salty Millar, and other suhstanrrs air |)iirtJy a]>sorhurl in tht 
stuniaeh and partly in the intestiiK's. -r-- 

The Intestines are dividtsl into tln^ sTiiall and Ini'^e 
intestine respeetively. The small inle,stine eomes first, and 



Pid. in. 


is alnnit 20 feet, while the larjje intestine is only 5 feet in 
length. The 61*81 fsirtion of the small intestine is eallcd 
the diiodenniny whieh is only about 10 inches long. 

The diuslimum has numerous small glands in itS walls, 
which seci'ctc a 6iiid re.seml)liiig saliva. This fiuirl heljjSUo 
digest the starch v foisl whieh cscapt's the^ action of the 
saliva* in the mouth and sttamu'h. The diiodqniini is an 
important strueture also, from the fact that it I's into 
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%his part of the sinall intestine that the hilo Avhich is 
4v.'XP^1 in the liver ^ancl the ]Kinereatie Huicl, M'hich is 
fofiiK'd in an organ called the jKinereas, both enter, 'fhe 
])anei'caR, it may 1 m) here stated, is an nrgsin 7 inches 
long and inch widi*. \Mien the ehyiiie |Kisses out of 
the stonmeh into the diUMlenuin it beeoines lyixed with the 
{xinn'esitie Hnid and l)ile. The former helps to conipleto 
the digestion of stiiiN;hy foisl. 

llie Pancrtatic Fluid, be¬ 
sides acting on starchy and 
nitrogenous fiKsl, contains 
a substaiulft %vhich mixc‘s 
with fats and oils in hssl, 
making an emulsion which 
is easily absorbed. 15ile, as 
will Iw pointed out presently, 
has a similar action. Trypsin 
is the name gi\(‘n to the 
fornient in tin* ]i}inereatic 
fluid, which converts nitro 
genous fiNsl into p(‘]»tones. 

The simdl intestines have 
niimeifuis .small structures 
caihul villi, containing bloisl- 
iVessels and lacteals, which 
absorb the digested food, and 
also numerous small glands. 

which secrete a fluid c^dleti* the inteslinal juice. 'I'he fluid 
in t^e liictoals is called (‘hyle, which has a milky appesir- 
;ftice^ £cnce the term iheteals. The w'alls of the small 
intestine themselves have also a large supply of laeteals 
and blood-vessils. * 

The Liver is situated on the nght si<le. of tiuf brxly 
bchind*the lower rjhs and below the diaphrsigni or uiidriflT. 



I‘ii. ‘.U-Two Vi 1.1.1. llioiiiv 
JMac.mi iki>. 

r, i:]iitliuliiiiii liliMxl-VL'bbAt; I, 

Lirtuuls. 



28 


MANUAL OF HYfilENK 


Tt uxtoixls in lioiilUi tn aiumt lialf .in inch Ixtlow the rib», 
and cun be felt during iiispiratinii. A hisalthy 
fnmi to tn GO ounces. It sonnttinics, howcvcT, 1hm‘oiiics 
greatly enlargtMl and li(‘a\'icr fniin disease*. 'Fhe liver is 
niiule up of cells iNich als)nt the 

size, 'rhe small csells secrete* bile from the IiIinmI carn(*.d in 
llhi 1)1o(n1-V(*ss(*1s \vhi(‘h [xtss tlirongh it. 'riie amuivit of 
bile Hccreteid daily is about 40 ounce's. AVIieii maele the 
bile is e:onve‘yerl in numerons small tubes, caUed bile diicts, 
into a single larger duct \vlii(;h, as has beMiii stated, pours 
its contents into the. eliiesleniiiii. If there is any obstruc¬ 
tion in this large duct the bile wliicli should pliss into the 
dneidenuni gets aksorbed by tin* bhsal-vessels, is esanieil 
in the ciifailation to all ]).‘irts of the laiely, anel give*s nse to 
what is c‘alle*d jaundice. Bile emulsilie:s fat, preve*nts ftaal 
fifnii ele*e‘oni|)osing anel feaming gas, anel helps the digested 
foesl to piss easily along the alimentary canal. It is 
aftei'wanls pirtly absni'be*e1 by the*. iiite*stines, gets int«^ the 
blood, and helps to ke*(*p ii]) the Imit of the body. A 
substaiies* callcel glycr)ge*n or animal starch is fe)rmcd in the 
liver in large amount. (llycoge*ii be'cemuis 1 ‘einveu'teul iiitei 
sugar. Some*.time*.s the* sugar Forme*d in this way is so great 
in aiuount that it cannot all be* nniele use eif, and the excess 
epiantity ])iissf*s out of the syste*in in the urine. The tlis- 
oase e‘alh*d <liabe!te*s is eliie te> this e'aiise. , 

Tile hirge inte*stine absorbs whatever fliiiel rimiains after 
dige'stion, e'o|]e*cts its Witste ])nslucts, anel ultimately passes 
iheui out of the s\'sU‘m. 


TIIK IJLOOI) AND ITS CIRC rLATlOX. • , 

« .1 

A\ e all kiieiw that the blood which e*scafH*s fmm a cut ' 
arte*ry is of a bright r(*d, and that fi'oni a cuf, vein of a 
dark purplish e'oloiii'. W'hen a elreip ,of blesMl isr jilaced 
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under n Tnim)scope it is found to consist of iininincrnblc 
t^llowisli-looking stnall flat bodies call(‘d bloinl cor|nis«'lcs, 
wMcIi float alsMit in a colourless li(|nid ealled the li(|nor 
san^niiiis (lihsKl liquid). There aiv. two kinds of 1>Io(m1 
corpuscles, viz., the re<l and the white. 

Bed blood Corpuscles are only about the^ 
of ai^iiich in diaiiieter and the , 

thiekHcss, so that ii 4 one <lmp of Idood we may have 



'<'ll! J1.—IlMMIII ('iiltn MM Kn. 


•d niriHisckrt MTii mi tliv lint; i', ivd iiii|iiisf|fs sorii mi odffi', niid 
mil t i^'tliur into mws; o, A, loloiiilohs < orpiiM'lch, iiuiU'iih not M<on; 
r, f/, r ^o1ollrll•s^ (mqihim'Ii.m, iinclciih houn , r‘, miitJiiiiiim; uImi i^Miiiik'N. 

scvci'al millions of them. Wlicii observed under the micro¬ 
scope they are seen to run together in the form of rolls of 
coins. Those coipnscles vary in size, shapis and structure 
in different animals. It will be remcmberefl that, M^ien 
dealing witli res])iratioii, it was pointed out that these 
little corpnseh>s take up oftygmi, which they (‘oiivty to all 
liuits of thv Ixxly. This is their chief use. TImj blcxx! 
tdso contains the elcmeifts of nutrition for the tissues of 
the^i^MKly.^ It carries away the waste products to* the 
different orgaiu# which excrete them. ' It4s fnim the blocxl, 
moreov(‘i% {Aat the saliva, giistinc, and other juicos are 
foi’mcfl.i ft also helps to keep the bo<1y wanii. 
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White Blood Coipuscles. Wt‘ always iiiid in lilond 
small white IsKlics, called white lihsul corpuscles, lii hcfl||{]}3' 
bhusl Iheift is usually one or two to alM)ut every five* or 
six' hundred red corpuscles. In some disesises the Tiiimher 
of white (‘orpuscles may he very ^'cat. White Mood 
corpuscles are ^lohular in shape and larger than the red, or 
about the .j^outh ))iirt of an inch in diameter. 1^, the 
liviti^ state they are always chaiigiii^thcir form. Kach of 
■the white or c()loui‘lc.ss corpuscles has in its f^entre w'hut is 
tei'iiicd a nucleus. Tlu; nucleus can be brought into A'iew 
Avhen a little water or dilute su'etic acid is ailded to blocsl 
when it is being (‘xaniined under the micro Certain 

colouring nuitters do tlu‘ same thing. There is a nucleus 
in*the white bhasl (‘oi'piiselcs of all animals. The red IiIoimI 
corpusch's of human beings and animals which suckle their 
young have no nuclei. 'I'hc red coi'piiscles of binls, fishes, 
and some otlu'r animals have., however, large nuclei. 

Coagulation of the Blood. In clottcul bbssl the red 
solid portion consists chiefly of the red blofsl corpuscles 
caught in a nct-Avork of a substanc'e called fibrin. The 
liquid portion is called serum. 'Phis is the same substance 
iis that which csca|K^s fiDin a blisUn* of the skin Avhon it is 
opened. Illoorl always clots when it comes in contact 
with any outside object, and it is the fibrin chiefly which 
Ciiiises this. If this did not happen we might bleed to 
death from even small wounds. The blood serum contains 
a large qmintity of albumen. It also contiins soda and 
potash and other mineral siiltstsinccs obtaiiuHl from the 
fo(M] which Avc Ccat. Stsla is one of the chief .constituents 
of blood scrum, and is got chiefly from the common salt 
which we use. These mineral substances, luAhsl alkrlies, 
keep the fat, whi^sh is liquefied in the aliiheiitary system, ‘ 
in thb same li(|uid state in the bbsKl, and tfiiis makes it 
moixs fit for the nourishment of our botlies. All tke other 
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a^lid iiiincr.il inattor which wc coiisunic, such oh lime and iron 
ait) Himilarlv duwolved to he made fit for nature's use. 
llh^l also contains gases, such as carlMinic aidd gas, iiititigen, 
and oxygen. One volume of hlood contains ulKuit \ volume 
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*of these gasi^s. The hloiwl weighs over one-thirteenth 
part of the (Uitiit; weight of the body, while the gases in 
sdiitmn* represent in then* free state about one half of the 
ontif'^'voIuuKf of the bloody of which aluait !; arc carbonic 
•acid, and about <?, oxygt'Ti. There is also a little nitrogen. 

The Circi^tion. The circulatory system consists of 
the hoaiitf arteiics, ea]>illaiics, and veins. 
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The Heart is a miisoiilar coiitiiining four cavities, 

which arc sujNU'atcd f 1*001 each other }>y |)iirtitioii»j^,JJ^o 
two iip[)cr cavitiiw arc (jailed th<‘ nght and left aiiriMcs, 
and the two lower the i*ight and left venti*iel(*s nwpcctively. 
The right aiirii'le o|kmis into the nght ventrichj, tand the 
left auricle ipto the h*ft viuitricle. Ka(*h of these, openings 
is piHivided with little valv(Js or doors, whieli o]mmi and shut 
ulternately. It is situated within thi* chf'st cavity (Fig. 22) 
and is inclined more to the left than tin* right side. * The 
]S)inted end of the h(‘art, calh'd the aiM;x, may he felt luiating 
a litthi ludow the hdt nipple hi'tweiMi the fifth and sixth ribs. 
'rh(t sounds produced wlum tlu« heart b( 9 its*’may also ho 
h<*ard if the t^ar is applu'd to this jxirt of the chest wall. 

Arteries an* the tuh(‘s thnaigli which the punt blood 
from the lu'ai't is distributed to the diHerent ikiKs of the 
hfxly. They are of an elastic nature, so that when the 
hhasl ])asses into them th(*v yi(‘ld, la^eoTmt distended, and 
afterwards contnict, and thus ha'ce tin* McmkI onwaniS. It 
is this a(*tiou whi(‘h causes the pulsation at the wrist and 
elsewli(‘re. Tint Imart h(‘at.s fi*om 7 <) to 90 times per minute 
in healthy adults, hut mu(‘h more i|ui<‘k1y in childrcm. 
The numbtu* varies also in dis(*aso, and under iiuimu'ous 
otlier (‘onditions, such as during rest, exc'iviso, and sh'op. 

Capillaries arci the. smallei* tubes in which artenes end. 
They are of niicnKS(*opic size, and are so nimienms that 
caAnot puncture any ]s>rtlou of our skin without causing 
hhsKl to ooze from them. Artenes have three ditt’erent 
laye.i*s or (tsits. Capillanes liavc only one cxait, which is 
oxeecMlingly tliin, and consists of small delicate cells, 
through whicli the (‘lements of nutrition contained in fhe 
hinted iKiss to the tissues. v\t the. same time M\“.ste mtitters 
are thrown out*^of the*, tissims and psiss'into the blood,' 
whicli )Kiss(*s oil to the mmiis, which )i(‘gin w’here the 
capillaries end. * 
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• Veins ai‘0 tubes wbicli convey the iin])inv b1(j<Nl back to 
the h(‘art ami thcMiee^to the lungs, Mhere it is as 



I 


described under res])iration. Tlie veins ai-e, ])rovided with 
NUiall valvA< ^rig. at intiM'vals, so t-liat the bbssl 
wliieli has fKissed on may not be allowed to return during 
its jouriK^y Ut the. heai't. • 

The Main Artery of the InmIv is called the aorta. It 
begii/s at the left ventricle, {Kisses U]) a little way behind 



the breast-lKine, then makes a curve and {Kisses downwanls 
alongside the baek-boiie, dividing loAU'er down into two 
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branchoR, which .subdivide into two branches, one (fl 

which ixiMses down either le^. The latter ^ve o1L*Htil1 
Hmaller bninches to su|)|)ly nutrition to the niiiHcles {ind 
other tisKueH. 'Khe iiorta also ^i\(>s oil* braiiehe.s to sufiply 
the lH*ad, neck, and amis. The larf^e veins \rhich reeoivo 
impure liloiMlJniin the small veins of the upper and hnver 



Kli. ‘.’’i I’lioNI VlKI\ l*l< TIIK lll•..\l{l, (illl.Ar VkssKI.S, \MI I.I N(IH. (TIic 
liiii^ Imm Ih‘ 1‘11 diiiwii lutiilis III iiifliM to show till* utlu-i h.t'riirlilivs fully 
Tlii‘ oiiti'i I.i,\uiH «if thu penriinhuiii .iiul Uh* iik'iimi Imvu Injuii ioiuo\uri ) 

r, ii}(hl iitni'lu; L I', Icf veiitnrle; ri(fht auiu-lf; /...I, h-ft 
lo: Jo, iioilii; /'..I, |iii]i oiiiiry artury; P. I', inihiioiiary vuiiik; 

H A, iiiflit hiii^. I..L K'ft liiiiff. I’.N. \i'iia iiiv.i sii]N'iior ; s.f;, huU-tiviaii , 
I'Is , (.iioticis; HJ.V, .1 il l.J.y, ni>1it and left iu|;iil!ii vuiiia; 
r./, ■ r.iv.i iiifmoi ; T, iiai'l si, H, laoiifhi. 

All Mic vcMKvIs lit tliosv of thu luiiifs aru out. 

portions of tin* IsMly empty themselves into the ri^ht 
auricle thro’.^h lar/'t* veins called the veine eavie. The 
impure bl<HKl fiasses from the i*i^ht auricle itiL) the ri^ht 
\eiitricle, and the ri«;lit ventiiclein'its turn puiii^isit {•lu|()U^h 
the .pulniouary aitery on to the lungs to Mh*. piiriifed. 
AVIien ])uniied it (^> 1 lle 8 liack to the left auril'le thnmgh the 
pulmoiiary \eins. The left auricht sends the pivified bloiKl 
into the. left ventricle, and the left ve^ntricle in its turn 
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fVndK it into tlir aoila to lx* distnhutrd as ulmuly 
dosciilK'd. (Figs. 24 , 25 .) Small valvrs arc ])laiM‘d at 
tlii^ diflareiit o|M‘iiingK of tlio liwirt to make smv that the 
IiIo(m1 goes the n’ght nawl and to prevent it from rushing 
back to when; it eainc from. 13 io blood is sent fimn the 
aurielos^iito the veiitricjles bv a c<»ntnu*tion of the aiirie.hm 
. ill thg upper half of the heart. It is foifeil into the aorta 
and the. lungs fi-um ^ho ventrieh a by a similar euntraetion 
of tAc vcntriej^;s. 




Allt. 


The Com^sition of Air. Ihiiv air eonsists of two gases, 
namely, nitnigiMi and ovygen, whieh an* meehaniudly 
mixed 3 that is to say, do not eoniliine ehemieally to foru#a 
tliinl bixly as hydi*ogen and oxyg(‘n do to form water. Air 
is s<il(kiin pnn‘. In every 100 |Kirts of what may be for all 
practical ])iir|M)se regardeil as ])ure aii' thei'c* are of 


Oxygen, 

Nitrogen, 
CarlMniie Acnl, 
Watery VajKnir, - 
Ainnuiiiia, - 
Ozone, 


pai’ts. 

7S!)7 „ 
•04 

Truecs. 


f V 


Ozone iH an at'tivc form of oxygen. 


The PhyBical Characters of Air. Air cannot be seen 
HI its gaseous fonii. ft (»ui, however, be Iniucficd by j^'cat 
wild or jiressiire, which brings the small jiarticles of which it 
is eotnpo.s(xl more (;lo.s<‘ly K^^ether. On the oth<‘r hand, air 
ex])ands, ii|crcases in bulk, and becomes lighter when 
l*(*atwl.* Pure air has m* smell. 

TJiie N^jBCif of Air. Fires and lights go out when the 
• air supply is Ci^lt ott*. On the other haufi, fires burn more 
briskly wherl a liberal supply of air is provided by bh’wing 
into them with a [Niir of bellows or through a piece of hollow 
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1 )aTn))oo, or other or iiHiiip; a punkah or fan. The#*} 
elVocts an* chu* entirely t^) the oxy^i’U eontained in the. air. 
•hist as eoinbiistioii is impossible witlioiib air, so linuian 
beings and animals eoiild not live without it. The oxyji;en, 
of the air wo breathe, ])urifles our blcxsl, enables us to make 
use of the fotxl we eat, and iits it for the sup|)ort and 
^n>wth of our 1 mm lies. It also pnMluees heat, and thus,hoif)S 
to keep our IxMlies warm. Combiispble substances burn 
with great rapidity in ])ure oxygen. In th^ same way, if 
wo breathed pure oxygen, our tissui's would be rajiidly 
eonsuiiied. In fact it would be imjiossible to live. The 
oxygen of the air is therefoi-t*. mixed with iritrogen gas, 
which dilutes it and renders it fit for bivathing. 

.The Kind of Air required. Air must be as pure and 
fresh as jKissible. I'lie ])urest air is to be found in the 
neigliboiirluMNl of the sea, on the tops of moiuitjiins, eial in 
eoiuiti'v districts. Ozone is found in larger ((uantity near 
the sea than elsew'lu'.re. 'riu* most impure air is to bo 
found ill largi* cities and tow'iis whent there is much trade, 
and wlieri* manufactures are carried on to a large extent, 
and in all places wli(*re the removal of dirt is neglected. 

IMPOUITTKS OF EXPIRKD AIK’. 

Carbonic Acid. 1 ’he (‘xpinxl air is estimated to con¬ 
tain, about 100 to 120 times more carbonic aci<l than the 
inspired air. The amount of carbonic acid given off is 
about three-fifths of a cubic footi everv hour. The amount, 
however, depends very much upon age, sox, anti whether a 
f)ei‘son is working haixl, taking exi'msi*, or n'sting. Tht 
impure hloixl in the lungs is dark in colour, like the bhvod 
which escapes when a vein is cut. After abkjorbing oxygen 
it bec(j>jn <^!4 bright red in colour, like the blood ii'hich spouts 
out in jets w'hen an artery is cut. If the bloiid which flcnvs 
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iVoni a vein is cnllcctcd it can ho purifie^l hy passing 
(ix^gcn thnmgh it. ^Bright colouml pure blood fiuni 
artoncs ctin, on the other hand, if eolleetod, ho made dark 
and impure ])y passing carbonic acid gas through it. The 
presence of carbonic acid in exjjired air can be shown in the 
• following uianiier. • 

Bil'atbc iiit(» a cleati lN)ttl(‘, made of clear glass. Pour 
soii^c* fresh lime watbr into the. bottle, and shake it well. 
The lime wattfi* will turn milky white owing to t)u‘ cnr)K>iiic* 
,.‘u;id combiTiing w'ith it. A chalky com]K)urid (calcium 
carbonate or earlM)natc of lime) is foi'med. 

A light IS s]loedily extinguished when put ifito carbonic 
iicid giis, and it is duo to the accumulation of this gas and 
loss of oxygen that a burning candle gradually goes dut 
when put into a gliLss jar from which air is cxcliuh'd by 
coverfng it up with a lid. Expired air is estimated t(» con- 
tiiin about volumes of oxygen, 79*057 of niti'ogen, 

and of uirbonic acid gas in one hundred volumes. 

Watery Vapour. About 25 to 10 ounces of wateiy 
vapour escai)e from the lungs daily. The expire<l air is 
hiituratiMl with it, that is to say it could not hold more. Its 
presence uin be demonstraU'd hy hn*atliing on a cold pittce 
of glass or other subsUuice. In cold countries it becomes 
condensed, and may be seen cs('aping from the mouth like 
«iteam, and it may also be seen running down the glass 
windows of oceu])iod railway CiiiTiages, or dwelling ifibins, 
theatres, and similar filaces, the windows of which arc kept 
shut tt> keep (jut the cold. 

Qvgi^c Hatter. Tlie organic matti'r in the expired air 
consists of ^infinit<*simatly small ]Nirti(;lcs of dead tissue 
anti^the hfiil gases of their (hM‘om]M)sition. This is the*most 
injurious inijiurity of expired air. It is*contained in large 
amount in *the watery va]S)ur, which, if collected aiul kept 
in a buttle, rapidly flccuinpusos and gives otiT a must oiieiisivc 
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nduiir. OlliHi' iiiijiuntitis, siicli as anmionia, a siihslaia'l) 
called mm and iiiincT'al matter, air also found in small 
f|(iantitios in expiird air. 

Till* peculiar sickl)’ odour of ovmrrowded and Ladly 
ventilated moms most iioticealile on cnt(‘rin;' sueli ])laee8 
from Lh(‘ fir.^1) air outside is due not so miieli to the lar^rei 
amount of carhonic. acid present as to the foul organic 
matter. "I'liis foul iiiattiM', although oKtaiiicd, in lar^c part, 
from the luii^s, is also ^iven oil'from dirty sltins, dirty feet, 
dirty mouths, decayiMl and dirty teeth, and dirty clothing, 
'rile amount of organic matter, from these sources, present 
in the air, increases in proportion to thii'incVease in the 
amount of (uirhoiiie acid ^as. ft is, for this reason, found 
(‘(tlivenient to judge of the extmit of the pollution of the air 
of a nM>m by estimating the amount of carbonic acid gas 
present, which is morit easily done. The carbonic acid 
should iK’Ver exceed (> jiarts in 10,000 or ’G or three-fifths of 
a ])art in 1000 iisirts of air. 


IMinrRTTIMS IN THK ATR OF INTIARTTED 

l*LA('h:S. 

TJiest* consist of the iinpiin; nuittor given off by the 
lungs, skill, and other organs of the body. Kin‘s, gas jets, 
oil lamps, and'candles diiniig eombiistion, like the lungs, 
use*up the oxygen i»f the air and give off carbonic acid gas, 
\\aU‘ry \apour, particles of (‘arboii, and other waste pro 
iliiets. It hes lM*t*n estimated ll'iht two hani sperm candles, 
or one oil lamp, consume as much oxygen and gi\e out as 
much carbonic acid as one man. ft has also beiai estimated 
that one batswing gas burner consumes us much rvygcK hnd 
gi\ t*s out as much^earhoiiic acid as at least l^vo men. 

(^ir’ooiiic acitl ami other foul anti injunoiis geses are also 
given off in large ipiaiitities from decaying waste iiitHtttu' in 
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4iity stivetH, (li'airiH, kcwci-s, (;ess|KX)1s, latrines, stables, 
cattlesheds, ovor-crowdc«l, Iwidly soltictcal, and ill-ivgulatcd 
gi'ilveviinls, biiekfieldi^ iiiarsbes, iiianufiU'tones, and otlier 
similar phases. Tin* aii* may also eontain ]M)rtions of human 
hair, skin, fibnts of dirty ra^s, the eggs of insects, and even 
the insiV'ts tliemselves. No less than 200 diOercnt kinds 
of lining cmitiires an; said to have been found in the aii‘. 
'J’he air of inhabited^])luces may also be reiidcu’ed impure 
by Ihe praseiicc of dost which may be teeming u'ith gcrins^ 
of disiKise. 

* Diseases Caused by Iminiie Air. Headaidie, faintness, 
sickness, voaiitvig. and dian'hrea are often (‘aused by the 
foul air of rooms, ])ublic halls, theatres, and other over- 
cn)\vded and Iwully ventilated buildings. IVojde whi» ccin- 
stiintly live uiidm' such conditions suffer from loss of 
appetiit(\ shu'plessness, low spirits, and general ba<l health, 
'riic health of children more es])eeial]y is liable to sufler 
from,the efl^t of bad air. I>'id air is often also the pre¬ 
disposing condition of diseases of the lungs, such as bron¬ 
chitis and consumption, and of sma]l-fM)\. nu'asles, dijihtheria, 
dysenUny, ])lagin‘, diseases of the skin and eyes, and 
numei'oiis other dis(‘ases. It is said that the death rate 
from lung diseases is .S or 1 tinn's greater among working 
pejople from the dust caused by the nature of tlnur cin- 
])l(»yment than amongst otluM' ])eople. 

^ A great deal of the enteri(j fever and dyscriteri' wjiich 
iK'Curred amongst the liritish sf)ldiers during the South 
.Vfricjin war is s»iul to h:»’e been caused by dust getting 
into the milk and watcT after they laid been Isaled. It 
Ik a^w^ll-known fact, t<S), that far more sickness prevails 
andjinore^deaths occur in tliity cities, towns, villages^ ami 
housc;s than iii*p1aces which are kept* (dciaii, and where the 
air is alwayif fresh and pure. • 

Howi to Keep l^e Air Pore. Every attention should 
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lie. iKiid to tho (‘.‘irofiil <‘nnstriH‘1ioii and cIoHiilinoss of )u)iim‘!|^ 
(Irniris, lalriiirs, rU*. Iicfiisr of all kind should ho iTiiinodi< 
atcly I'tMnoxod and eart'fnlly dis}M>s(‘<i of. 'I'hon* should 1m 
a lihci'al supply of wator for cloansin^ purfxisos. Wo should 
keep (Mil* h(Mis(\s, (MU* hodius, and our clothes clean. An 
(Millet sluMild 1 m* made ha* tin* smoke in ciMiklnaises.' Cook¬ 
ing sluMild noS, he done in sleiipin*; nsmis. Animals si^ch as 
cows, hullahuts, »oats, cats, and do^s sj^^njuld not he allowed 
to 1i\e in or near r(NMUs (H*(*iipied hy human lM‘in^. 
Att(‘ntion t>o matters of this kind will help very (‘onsider- 
ably to kee}) the air pure. 

I • 

now IMPUPiE AIR MAY BE rURIFIEI). 

Ventilation. Amongst the means whor<*.hy imjmro air 
may he purifiiMl \e.ntilation is the most im|MM*tant. Venti¬ 
lation iiKians the removal or dilution of the im))m'itics of the 
air of inhahiterl rcMMiis and buildings with fi*csli air froni the 
(Mitside iulmitted through the windows, dcHirs, (m* other 
openings. It is faeditated hy the natural ten(h*ney of gases 
to mix with each other, hy wind and hy heat. I'ln* follow¬ 
ing are some of the ways in which \entilati(Mi is eflectod. 

By DifFliBion. Just as snioki* from a chimney ora pijx: 

mi\(*s with tin* air and gnidiially disappears, or as coid gjis 

mixes with the an* in nxmis, so does the impure air of 

i*(M>i|is tend t(» escape and mi.\: with tlie fresh outside air.^ 

The fresh mitside air similarly tends to cuter the room and 

■ 

mix with the impure air. This known as the ** diffusion 
of gases.*’ Fjre-pl.*u*es in (*old c(Mintn'(ts help djffusion coii- 
sidcmhly. The heated im]Mu*e air is drawn in the dtrectioM 
of the fii'o-place, rushes up the eln'mney, and* its phujo is 
taken hy the co1d4)Ui*e air from the oiitsidt. (las flames, 
onclos(*d in glass gloh(*s, o])en at the Imttom* and placed 
near openings (*ommuni(*ating with the outside air, ai'C 
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KomotinioR iirhI for vc'iitilntiiig pniposos. 'J'hoy <*i'(*ato a 
(rraii^lit ill tlir saiiu* way as iiivs ilo, aial tliiis riii of 
sfiiyo of iho iiii|mnti(‘s Af tlio air. It is not drsirabir (luring 
cold wcatlicr or in cold climates, that one large opening 
only should he used for ventilation purposes. This ui(‘thod 
of V(Mitilatiii^ imiy cause cold draughts and give rise to 
Vhills. Seveiral small o])cnings are better. This not only 
avoids draughts, hut the iininirities of the air in every jmrt 
of the res nil are thus more easily got rid of altogether or 
more evenly diluted. Kuroiiean hou.s(‘S, on aecount of the 
#*oldcr eliinate, are construetiMl in an entirely ditlerent Avaj' 
from houses^ in ^India, and the system of ventilation also 
dilleivi very much. Valves in the walls n(*ar the ceiling are 
soiiU'tiiiK's iis(h 1 for \eiitilating house's in KuniiK'an coimtri<${. 
They act ^ery much like the jhilmils of the dooi*s and 
windows of house's in India, which not only ke'e'p emt the 
glare of the sun, and the rain, hut he'lp to keep the room 
cool, and allow the free entrance of air. 

Ventdating tubes are also used in Kui'o]M'an house'.s. The 
air is admitted through an ope'uing in the' A\all near tJie 
floor, and earrie'd up the' inside' of the' wall to a he'ight- of G 
or S fe'et. 'Phe' plae'ing high up in the' wall of bricks with 
eouu'al iNissage's through the'iii is another iiietheMl whi(‘h is 
sometimes employe'd. The hot im])ure air being lighter 
than eohl air nses and is allowed to escape by otlu'i' 
(Openings place'.d ne'ar the' ee'iling, ^ 

Figs. and '27 show ch'arly some of the metluMls of 
'ventilation just desciibed. •In cold couiitri('.s the combined 
area of all the ve'utilating api'rtures should be alsiut 
sepuine inches for I'ach pei'son. In the' ])laiiis eif Inelia 
mue'Ji'^neire ir^iy be* alleiwesl witheiut any risk eif e'olel b^'ing 
, caught 11*010 ehmughts. In faeit slee'ping rooms have in 
many instances as much deieir anel winelow s]Kice as v'<‘ills, 
anel for ^maiiy months in the ^Tar are kept e)|M‘n all night 
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loiip; in orrlor to (;ri(‘oura^o froo niovonKMit of tho air. Pur^- 

ktths and olectiic fans are used iliniri^ the hot weather for 

the ])iii‘pose of keepitig tht; aii* in motion, and there!)/ ciwse 

an iridniu^ht of air from the outHide. The impniitieR of 

the air are also thus got nd of to some extent. The air of 

i-cMmis at Hiu'h times of th(‘ veai* is cooler thaii tlie air 

■ 

outside. The outshht hot air does not tejid, howevcM', to 
rush into the, I'ooiiis and mix witli the cold air, as e4)ld air 
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tends to rush into a hot room and mix with tli(‘ hot air in 
it. I This has heeii explained ))efore. It is for this reascfii 
that the ventilating s|Kii‘e of Indian houses needs to !)e so 
great, that rooms have to lie S(Vlarge and ceilings so high. 
In the huts of the jjoor and ignorant natives of India there 
is, as a rule, tio outlet of any kind for the air, *whieh,is 
vitisited hv the smoke fi*om fires, in iuldition i*’o humMi, and 
animal impiiritiL% (‘xeept thmiigh small era'iks in the walls,, 
ehinlfs in doors, through this thatcdi, or betwev-n the tiles of 
ixsifs. The houses of the well-to-do are, iis a rule, j)i'ovided 
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^ith suiK(‘i(Mit means for permitting foul air to OHcajK!. 
Vnfortiiiiately, howevey.*, they an* often not nuuie use. of. 
It IS most necessjtiy that provision should he inmle for 
the ventilation of staimises into which foul air from all the 
arljoining rooms finds its way. An opiMiiiig made in the 
ci-isd will serve this pur))ose, hut arrangenuYits must he 
' niad(i* to keep out the min. No house, the sDiiivase of 
which* is not pi-oiierly veiitihitefl, can he healthy. W«ill 
ventilated stiilreases help to reiiune the iiiipunties of the* 
^air of adjoining rooms. 

Kaiis driven by st(*a]n, or otherwise, are ofUui us(*d for 
ventilating tlu'.'hetween decks of {Nisscnger ships, <‘ngine 
rooms, large public schools, mills, and otluu' similar build¬ 
ings. They do a(» edther by sup])lying fresh air or "fiy 
foraibly withdrawing the impurities in the air. Most gfanl 
i.s elf‘et!ted by the latter metluHl. T'he foinuu' causes sti*ong 
draughts, and all th(i foul air is not purified. 

(VAtral air shafts in which firvs are kept burning to 
create an upwaitl dniught are. also sometimes user] for 
ventilating puriioses. Coal mint's are \ eiitihati'd in this 
way. Comprossetl air has also been used. 

Wind. W'intl helps considerably in the ventilation of 
buildings by forcibly removing the impuritie,s of the air. 

Bain. The piuity and freshness of thtj aii' afttjr a heavy 
tyid (!t)ntiniious shower of rain are tlue to the fact that the 
dust and oth<*.r impurities liave been washe^l out of it flito 
I the soil t)r water ehannels. 

Green Plants. (Iret'ii plants iiiider the influence, of the 
sun s«rays sfflit up carbonic* acid into two elements, (»irlM>n 
anti oyygt'n. ^ They use the earls)n for thtjir nutrition and 
growlh, and set tin* t)^ygen free, nitsy tirtc, therefore, lilso 
useful as purifying agents. 

Amount ■of Fresh Air needed for Ventilating*Par- 
poses. ' The cubit* capacity of a itM)m is calculated by 
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niiiltiplyiiij; tho length, breadth, and height togothof. 
Karh person should, if {H)ssible, have a cubic sjxice measur¬ 
ing 1000 A iTMim 10 feet long, 10 feet wide, and*10 

foot high would give this amount of cubic sfKice. The air 
in such a room should bo changed throe times hourly. In 
other words, ,.*1000 cubic feet i>f air must Ik? su])plic<l houiiy. 
to prevent tho cariNjnic acid gas and other in]])Kritios 
accumulating to a dangei'ous extent. Tn calculating tho 
cubic cafKicity of a 1*00111, the space occu])ied by furniture 
should be deducted. A room whii'h aflbnls loss than .‘100 
cubic feet of space, to each individual is ovei*crowded. 
Some few years ago the uriter inspected liiHrsiibniiittHl a 
report on a room in C'alciitta, tho cubic capicity of which 
w'as .540 fe.et. 'I’his rotnn was occupied by S persons, 
affording oiuih |)erson only 70 cubic feet of syiace. Tluu'o 
is a case on reconI, however, ulnu'c a room in LeK*estej*, 
in England, contained (> persons with only 51 cubic 
feet of air s|Kice each, and with throe gas-lights burning 
(l{oy Holds). 

The supei*ficial arija, or the floor sjkicc, allowed to each 
piu'son should not be less, if jxissible, than t^O or 00 sipiaro 
fee,t. I’his is calculatt'd by length and breadth measure- 
niiMits. .Much greater cubic sjmee and floor area are 
reipiired in hospitals. M'liiTe it is not (Kissiblo to give so 
much, as, for example, in si'hoolrooms, mosipies, teiii])le^ 
chitreht's, theatres, buildings for public meetings, aiul all 
places in which unhealthy (M*(‘upatioiis are (»irried on, but 
which are not continuously bcciqiied, such as printing 
[inisses, sho|)s, godowiis, and mills, the very* best i^icaiis 
of ventilation should be iirovidt'd. The best tost of tli(‘ 
impiirity of air is smell. 'Hie aniouiit of fresh air juliHittiHl 
intrj a room or budding should always be sufj^cient to pro- * 
venT'*lhe smallest trace of smell being |)C*.ve])tible on 
entering them from the fresh air oiitscde. 
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• Goncluding Bemarks on Ventilation. Dnorn, windows, 
and other ojxMiin^ should he kept o]X‘n as nuich 
as ^jossihlo day and nijjhl. Fresh air is esiHrially timlod 
diinn^ sk'kness. imietiee of shutting np doors 

aiicl wiridoM's^ during sickness in Indian families is a (My 
jL'ominon* and exceedingly dangerous. The evil is often 
■ iiierci^ul by the sniokc arising fnan huriiiiig logs of wo(k1 
and lamps, for wliic'ht as lias Ikhmi already stated, thttre is 
no ekcaiH', and^hy the foul niatUM'fnim the lungs and IxMlies » 
of the lari;e number of relatives and friends atUMidiiii; the 
sick. 


WATER 


The Gompoeition of Water. Wati'r is eomixiscMl of 
two gi^ses, namely hydnigiMi and oxygen. Th(*s(? two 
gases are not mechani(‘ally mixed in foniiing wat(M' as 
arc tbe nitiDgen and oxygen of wliwli air is eonqsisiMl. 
'riit^V (‘ombiiie cheinieallv to form waUM* in the same wav 
as (‘arlionk* arid (‘oiiibiii(\s with the linn* in linn; water to 
form a chalky compound which is neitluM' the oni* nor 
the other, but a new and solid substance eoni])osed of 
both. AVater is for this rciuson known as a chemical 
coni{K)und. AVhen made slightly acid, water can lie split 
up into hydrogen and oxygiMi by the use of cleetiicity; 
atid, on the other hand, the two gases may be made«to 


combine to form water. 

W'ator may exist in the fwMii of cither a gas, a Iniuid, or 
a solid. St(yim, mist, clouds, dew, rain, snow, hailstones, 
ami i (‘0 ifre all foimis of wAUm*. 

Tig* Use, </f Water. AVater is rcipiircMl for the .lus- 
•tenance and grrlwth of all animals aiid plants. AA'ithout 
water life coufd not exist. Three-fourths of the weight of 
our liodies consist of water, iJart of which is got fniiu the 
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food wo ('at. Somo vo<j;otiil)los, siioli sis turnips and potsv 
tooH, consist siliiiost entirely of wsitiM*. The gresiter portion, 
however, is tsiken into our systems in drinking wsitcr, 

Sind other lupiids. 

Effects of the Scarcity of Water. \\’ithout water 
the crojss would wither siiid die, focxl would hceonfe source 
Sind dear, and fsiniine, sickness, and d(»ith would ensue. 
Wells and tsiiiks are soinetiiiies the foril}'^ sounte of .water 
•supply for the itsiiis when the rsiins fsiil. Thy. water driiwn 
fnsm th(‘se sources is allowed to 6ow into the fields or 
gsirdcns through shallow sui-fuce drains or (‘hunnels, sind* 
in this wsiy tiu*. cnsiis sire kept silive. 'fliis •.qieration is 
csilled irrigsition, and may seen on a small scale in 
ahiiost any Indiiin vilhige at certain seasons of the year. 
Irrigation on a much mors* extensive, scale, however, is 
csirried on liy the (fovernnie.iit in those {xirts the 
country in which the raiiifsill is scsinty or whersi the 
rains often fail altogeth(‘r. Many thousands of m;|es of 
canals hav(*. U'eii imule for this pur[)OHe. In the year 189^< 
no loss thiiii 46,000,000 acres, or nearly 72,000 square 
mill's of land, which would otherwise have remained dry 
and iHirren jungle, werii l> 3 ’ means of ii'n'gation with water 
obtained fnini tanks, wells, and (*aiiuls, yiehling ncli har¬ 
vests of grain and other piiiduce for human use. More¬ 
over, 1,000,000 111011 } acres, chiefly in the Tiinjub and Sindh, 
wiA‘e at that time alNuit to be biiuight under cultivation fn 
the same wav. It will thus be seen that water is of the 

i 

gnuitcst value to the growth of the crops. Water is of no 
less value, however, for the ginwth and h*}alth of our 
bixlies. Without it our kidneys and other orga'iis eouM 
not'|K)rform theur natural functions; our skill ^vould^ceasc 
to act, and become dirty and diseased. ' We should be* 
unabre to wash our clothes, keep our hou^s chiun, or 
eiM)k our food. Drains would biu'Dii^e stagnant and the 
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aA* would lie poisoned with foul gnses. Sickness would 
break r>ut, and we shoiij^d all soon die. 

(j^uuitity of Wator re^iiired. In Kuro|MNiii housits 
bctw(<en *20 and 25 pillons of water arc* I'cciuircd daily per 
individiujl foridrinking, ccMiking, washing cooking utensils, 
washing clothes, bathing, and other hoiischcJd jnn'iioscs. 
*ik>siduH this, in large* coniniercial towns, a supply is lu'cdcd 
for carlying on trade, *for kcMiping sewers and drains clcjin, 
for watenng streets, and other purixises. About .‘10 gallons 
iU‘e considered sutiicient for all pur]M)ses. In towns in India 
a smaller supply has been found suifieient. 


SOlJUrKS OF WATER SUPULV. 

Springs. Wat(‘r is soiiietinies obtained from great 
depths Mil the ground through springs. Hollow tubes 
are sometimes sunk in the gi'ound to great depths in 



(irfler to obtain a supply of water, the*, walctr in such cases 
being raiscsl by puiiiping. ^riii'se are known as tiilie-wells. 
Water obtaiiiNl from this soiiix'o is the best and saf(*st for 

^ It 4 

di'Aikii\g pui'fMiscs. Spnngs and tube-wells should, how¬ 
ever, *Iic carofully ])n>tt*cted against ixillption. • 

* Deep WellSj ''^Vells over 50 feet in depth an; some¬ 
times, thougb not ipiite correctly, dcHcribwl as deep A\\dl8. 
ft is mord^ coiTcct to d'egaiil as deep wells only such wells 
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iis jiro Hiiiik through the 8iii*fnc(‘ soil aiul through tail midor* 
lying inifiorvioiis stmtiuu into iii ck*e|)cr wuti'r-bi'agrig 
Olio (Willough!ly). Doe)) woIIh in some ojisoh do not oxccod 
20 foot ill dc))th. Wjitcr from this source is, as a nilc, 
also gofxl anil safe to us(‘. ' u 

Artesian ^ells (Kig. 28), an* inailo hy horing, and* 
oxtoiid to a great de])th at times through vuiioiU im- 
])oniica1)h) strata )>oforo water is n*a(*hod. Tlio Ayatur 
souiotime^s es(‘a)K*s from them like the Voter from a 
foiint-ain, owing to the great to wliich it is 

subjected. ^ 

Surfisce Wells. Wells wliieh arc h‘Ks than oO feet in 
de|)th, and are not of the eharaeter above desi'i'ibed, arc 
sometimes called surface w(*lls. Surface \\<*lls are, some¬ 
times mere hollows in the gniuiid. They obtain their 
water 8U{)ply fn>m the surface soil, and are therefore very 
easily )X)lluted by dirty water and otiu'r filthy li(|uids, and 
should not be used. These uells may be com))aratively 
deej), and yet b(* surface wells in the tine s(*nse of the 
term. 

' Tanks. The. water of tanks is often used for drinking 
and other domestic 2 iiii')M>ses. Unless s|)ecially set a|)art 
for human use and carefully watched, whh'h is not easy, 
water from binks is excei'diiii'lv unsab* to use, bei'aiise thev 
arenas a rule very K'ully ixilluted owing to the dirty halaVs 
of the ]M)o|)le who use them and by animals. 

Hillft and Lakes. Water fnini hills and lakes situate^l 
far away f.om human dwellings, in |)lac:(‘s where the land 
is not eultivat<‘d or used for grazing cattle, and wlu*rc thep 
is little or no decaying animal or v(;g(*tablc refuse, i.; giMsl 
and wholesome. Many large towns obtain their water ^ 
HU})))ly fnmi such sources. IjoiiiIkiv and* Miulnis, for 
exam))le, obtain their water siii)|)ly fnaii distajit hills. 
Loch Katrine, a lake situated at a distance of over 30 miles 
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U'tm Glasgow, a town as largo in size anti almost as largo 
in population as Calcutta, is the principal source of the 
Winter supply of that gfeat city. 

Bain Water, l^in water colloctod and stored in largo 
(‘isterris underground is srimetimos thc^ only 8om;o of the 
water stipply. In largo manufactui'ing and dirty towns 
rain Wiiter is rendered unsafe for use I)}' tlie gases and 
other ^impurities con1|iiiicd in the air. In countiy distiicts 
wht^ the air^is pure rain water may be safely used, and is, 
much softer and better fitted for general use than water 
^)btained from most other sources. 

Sea Water. Jit now and again happens that the supply 
of drinking water, carried in the large iron tanks with 
which all 8t(*amer8 and ships arc fitted, is exhausted before 
the place of destination is reached. In those circumstancos 
the ci'Qw and pas8engei*s have to fall back upon the use of 
sea water which is freed fixmi its salt and other impurities, 
whicl\ make it unfit for use, by boiling it in sfxicially mn- 
structed boilers and collecting the steam in sejairato 
chambers or condensers, where it forms water on cooling. 
This process is known as “ distillation,” and the water thus 
obtiiincd is called distilled water.” 

Bivers. Many large cities obUiin thfiir entire water 
supply from nvei’s. London, for example, is supplierl 
chi(jfly fixmi the Ui\cr Thames and Calcutta fnim the 
ifughli river. Many lakhs of rujM'cs arc spent yearl\% in 
the collection and purification of water obtained from this 
source. The water bef(»r«i» use is purified by passing it 
through filtpnng beds made of stone, bricks, or other 
Tmtenal^ of diffc.rcnt si^dCs, and sand of coarse and fine 
ivhi(.li must be. thoroughly cleaned before Iwjing 
iiswl. After bt'ing thus purified it is conveyed in large 
inidergroniKl pi)Mis or mains and distributed throughout the 
city by means of 8m|iller branch pipes made of galvanised 
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or iron or h^ail. Thcw pipos should ho ao carci 

fully constructed thut foul guses or litjiiids arid other 
impui'o niattei’ niii}' not be able to find their way ihto 
the water supply thnuigh cracks and other defects Severe 
outbreaks of disease have often been caused in this way. 
AVater sonietinies acts on lead and (lissolv(*s it One-sixtieth 
part of a grain of lesul in a giillon of water will cause colicky 
piins in the belly and other syniptonis of haul poisoning. 

, The water thus puiified is often conveyed into Ihe 
houses of those who eaii alibi'd to jia^' for it. The 
|K)or have it at their (hsirs, and a liberal supply can be 
drawn fnan the stand pi|M‘s by merely tri'iiiKg a lap or 
handle,, or in some east's by pressing a kno1>. Dii-ty tanks 
and wells are no longer I'etpiii'ed in such cities, and the few 
that are not filled up are now-a-days ummI chiefly for 
supplying water for washing Hooi's and us a precaution 
against fire. People who use properly filtered water only 
live cleaner and healthit'r lives than those who, either of 
their own clmice or lieeause thei'e. is no otluu* supply avail¬ 
able, continue to use. the water of tanks and wells. Since, 
the intnKluction of the. filtered water siippl}’^ into ('uleiitta 
the (hiaths from cholera anil otlu'r watei'-liorne diseases 
have been vei'y considerably i*cduce.d in number. The 
same freedom from such diseases is enjoyed in other towns 
with a good supply of filtereil water. 

I 

now AVATKR IS POLLUTED. 

Pollution of WellB. Tht* well may he a shallow one. 

Tt may bo dug in a loose and (Kirous or soft and sandy'soil 
thn>ngh which impure liquids ea.sily penaihte. Kijther 
there nuiy bo no 'uasonry walls, or the walls, if any exist, • 
may be broken and out of repair generally. 1 he mouth of 
the well may be lielow' the level of the surface of the graund. 



now WATER IS POIJATTEI). 





Fig. —Showing how the Wateb in Welu is sometihes Polllted in India. 
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It may be situated near a dirty drain, or a badly eoi'i- 
structod and unclean latrine, cesspool, stable, or eattleshcd. 
Buffaloes, cows, and other animals may be tied u]) too cl'osc 
to it. The washings of the straet, latrines, and foul (‘ontonts 
of drains, and the diseharges of animals can thus easily find 
their way ipto wells such as those which have been, 
described alM)ve. Thei’C are other ways, however, in which 
wells arc often polluted. If the wcllds not covered, straw, 

• leaves, and dust may be blown into it. The water may lie 
defiled by birds, which often build their nests in wells. It 
is a common practice in India, too, for people to wash their 
dirty clothes and bathe themselves whild st'dnding over 
wells, and dirty vessels and dirty rojies are often used for 
tlflu purpose of drawing water. Moreover, it often happens 
that wells are not cleaned out for years at a time. Mud, 
broken pots, pieces of rope, and other refuse in coiise^pience 
collect at the botton, atid sooner or later stop the spring 
from which the water flows. Mo fresh water can get into 
the well, and that which it already contains soon becomes 
unfit for use. These, then, ai'e some of the ways, all of 
which the wntcr has scon, in which the water supply of 
wells may be polluted and T^Mlde^ed unsafe for human 
use. 

PoUntioii of Tanks. Tanks are, as a rule, more 
polluted than wells. Ignorant and diity ])cople oftep 
bufid their latrines near them, or the margins of the tanks 
may be used instead of latrines, with obvious results when a 
shower of rani falls. The liquid 1 ‘efuse from latrines, cattle- 
sheds, and similar places, and the foul contones of drains 
are often allowed to flow into tanks. Dhobies not un- 

* fi 

fretfiicntly ply their trade in them, and they ale in hiany 
cases resorted to *by thousands of people daily for bathing 
pui*pose8. Further, beggars and others with all kinds of 
loathsome diseases ai’e often to be seevt using the water of 
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kitiks for vi'ashitig their sores and the rags with which the}'’ 
dressed. 

'Pollution of Biws.* Besides being polluted in the same 
way as tanks, rivers are still further defiled by the highly 
objectionable and dangerous custom of throwing the Ixxlies 
^ or the ashes of dead persons and the carcases of aninuils into 
thenv The liquid refuse of factories and milfs is often dis¬ 
posed of by allowing it to nin into rivers, while the whole 
of fhe sewage^of large towns is often got rid of in this way., 
Rivers are also polluted by rofuse being thiDWii iiit(» them 
*fnmi steamers and shijis, and by the dirty and cai'elcss 
habits of bmitnieii. llic night soil of villages is often 
collected and thrown into rivers, 'fhe ittsult of all this 
sinning against the laws of health is the fre<|iient outbreak 
of epidemic (liseases of the most virulent kind. 

Impurities in Water (Kig. 30). When water is allowed 
to stand in a glass tube; particles of sand, mud, or other solid 
bodiss which it may contain will sink to the bottom. The 
eye may bo able to t(dl what these piirticles arc. The most 
dangerous impurities in water, howe\ er, such as the germs 
of cholera and other diseases, ax's so very small that they 
can Ik) seen only under certain conditions and often with 
gniat difficulty, with the help of a very powerful magnify¬ 
ing instrument called a microscope. The eggs of worms 
and the young of mos(|uitoos may also be found in water, 
and these may gi^'e rise to disease in people who drirdc it. 
AVoims are oftiMi caused in this way. Malarial fever, which 
causes so many deaths yeafly, may (Mjssibly be due in luany 
ctises to the use of water containing the parasites which 
9ausq that disease. Ttocont discoveries, however, show that 
tln^bites of mosquitoes of a certain kind (anojiheles) are the 
most commqn cause of malarial fever.' Elephantiasis, a 
disease in which the legs, anus, and other isirts of th6 body 
become' enormousl}! enlarged, and which is so common in 
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many parts of India, for example, Orissa, is another disease 
which it is supposed nuiy be caused by water r(*uderod 
impure by mosquit()(‘s. Kecont investigations have shown 



Pin. 90.—MirRO ' View of Some Drofm of Water taken iron 

A Lomniv ('lMrK..N. 


that •this disease may also be caused directly by. the lites 
of those insects, rholera, dysentery, diarrha^a^ and enteric 
fever ant other Avell-kiiown diseases which iiia}* lie caused 
by iiiipuritioH in water. 



ffOW WATER TS POLLrTEU 


m 


• A few Special Observations on the Impurity of Water. 

Jf on u drop of Wtitor fiinii ii wc*ll iindor n 

mit‘ro8CO}K' fra^iiontR ^)f (‘otton nr portions of the liuiimii 
iHKlviU'c found, the only eoiichision to Is* drawn is tluit the 
well is bciiij^ polluted by household impurities, the water is 
.unfit for use, and that the well should Ik* almiidoned at 
• onee^ When many jsiojdc or scl eral iiieiiilK*rs of a family, 
living in the same 4'illago, street, or house, aiv attsicked 
wit'll cholera or alamt the same time, the w’ell, tank, or, 
oth<*r souna* of water supply is most like to Iki the cause of 
the outbreak. In such cases the uater on iiis]N‘eliuii may 
be clear, taste well, ap|x*ar to lie pun* and wholesome, and 
be well liked by those who drink it. It should bo iiotiid, 
however, that watei* of this Idnd may be veiy Iwully polluted 
with disease ^cniis, and therefore most daiigi'roiis to health 
if used. 

How we can tell when Water is Polluted. 'I'lie Inist 
tf'stis tin; health of thiise who drink it. If there is no 


siekness in the form of malarial fi'ver, with enlarged H])leens, 
cholera, and so forth, the water may be re^aitlod as safe 
ari<l fit for use. If, however, siekness bri'aks out the water 
sup])ly should iinniiMliately recci\c attention. In lai'jste 
cities, such lus Calcutta, thr water is examined weekly to 
ascertain the de^n*e of purity or impurity of the supply. 
Wherever ixissibh^ this should lie done, sis prevention of 
(liseaso is lK*tter than cure. The e.xamiiiation of wateranay 
be divided into thr(*e paits, namely: (1) Physi(»iJ, (:^) 
chemical, and (.*1) bactenoki^i<;al. 

Physical* Examination of Water. In this examina¬ 
tion the colour, clearness, sediment, smell, lustre, aiifl taste 
ha^j to bo iiutixl. Cauod water has always a bluish colour. 
(Ireyish water Tmiy be gotxl a]s(». Grectiish waters are not 
necessarily .bad. Yellow and bi*own waters are always 
unsafe* to use. Water should lx* ch*ai‘ and free from 
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(IcpoKit. Ft mny, howcvor, iiH has hocn iilrcarly stateii, 
cuiitaiii sjumI or other miiieml matter, u'hirh it a 

yellow colour, ami yet Ins iNM*f(Ttly safe. (FcnhI drinkiii^ 
water should be free from smell. Smell can las easily de¬ 
tected by heating the water and inhaling the steam that nscs 
fiYjm it. L’lirc water should be neithei* bitter, sweet, ssilt, 
nor sour. Ft should l>e practically tasteless. * 

Ohemical Examination of Water. This examination 

I 

r enables us to ascertain, amongst other things; the extent to 
which any given sample of water is polluti»l with orgtuiic^ 
matter of human, animal, and vegetsiblc origin, and the 
degi’oe of softfiess or hanlnoss of watei. 'A chemical 
examination can lie made and the I'esults understiNNl only 
b\ persons who have accpiired a thoi’ough hnowledgt^ of 
chciiiistry after long and <liligent study. Tlui r4>sults of a 
chemical examination may show the watci' to Isi ap|)iii‘ently 
of giNNl (piality, and yet it may contain the germs of the 
most fatal foi'ins r>f ('.pidtiinic diseiise, the pi'esence of which 
can l>e detected only with the hel]) of the niici'oscopo. 

Bacteriological Examination of Water. The presence 
of fibres of cotton, wool, and such like obj(‘cts caTi usuidlv 
Iks esisily doteistcd, but can somctinicK Iks brought into 
view only by the use of staining mig(snts. Mr. Hankin 
thus dcscrilK‘8 the method of counting the number <sf 
germs or microbes in w'ater: “The metluNl of coiuiting 
thefvi depends on the fact that microlies whose presence in 
water we have to deal with can only giDW in meat jelly. 
A small quantity of water to be tested is added and mixisd 
with some melted meat jelly. The jelly is allowed to cool. 
Twenty-four hours later the jelly, which previously had been 
perfectly tnuisparent, will be seen to contain numerous \9hite 
or yellow spots. The I'eason for this change h as follows: 
When'the jelly 1)ccame solid each mierol>c was fixcil at one 
point or other in the jelly, prcsuniabl}- separate from its 
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fioij'hhoiii's. niiri'olH' to and r('])ifNliUM\ 

JOacli |Kiiviit iiiin'olu* and llir daii^liUn* initM'olH^s lurcssarily 
ivi^iain togolluM', as tlioy (*annot move through the jolly. 
They thus form a small c‘olony, which as time ^ss on 
iMicomos so Jar^e sis to })o visihle to the iisikcd ovo. 
•(hMicrsilly those colonies arc os largo as snyill piidicsuls, 
and sMv sis visihh>. in tlu; jolly sis the small spots mentioned 
above*. Hy eoimtingi the colonies we obviously arrive at 
the number ()f>mici'obs‘.s present in tin* wsiter sulded. If the * 
bulk of this water is known, ws* can (*sileulat(i how msinv 
mierolses were pix*smit.” I'his is osiIIsmI si l^'toiiologiesil 
exsiminsitioif, siifid esin bs* ]M*rformsMl only by sin ex})SM‘t in 
such matters. 

How to Prevent the Pollution of Water. If wefls 
are uss*d th<‘y should Ih* sis d<*ep sis |s>ssibl<*. ^I'ln^ walls 
shoiih) be msule of thick stone, bricks, or other siinilsir hard 
material. The walls slif>uld bf* set in cement, siml should 


exteifd tivis or threi* feet abovs* tin* h*vel of the giDiind, 
forming si {sirsipet. 'riien* sliould be ns> ersicks in tin: wsills. 
W'hen the walls begin to sink, or otherwise get out. of oitler, 
they should be re)Niired sit oia*e. 'Phe ground rouncl the 
ws*ll should In* iNixed with stoin*. sisdss or bricks on s'llge, set 
in cement, siiid the |)sive.ment should lisive si slo|X}, or I 
feet in width, t(» allow the s])ill walor to run off. A small 
sli'siin should be constructed round this |Hi\eiiient to csiteh 
the spill w'siter, which should niii into si brsineh drain fftmi 
the main drain surrounding the jNivcmeiit, sind thus be con¬ 
veyed to a safe distance fram the well. This will prevent 
it 8og,king iAto the ground and getting Isack hits) the well, 
fhe piouth of the well should be covered, lesiviiig an 
openftig IsU'ge enough to admit a bucket. A smsill trap 
door with hipges should be provided xvith which to cover 
the opening after drawing xvatei* from the well. * 'Phis 
will hcl^) to keep ont birds, dust, leaves, straw, and other 
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impurities. An iron Inicket with a chnin running over a 
pulley should lie attiiehed to each well, and th(! use of this 
Inuikot only for drawing w'atcr should he insisted iiptui. 
This will prevent the use of dirty vessels and roiwvs. The 
use of pUTn{)s would he better still (Fig. .‘ll).^ When it is 
(jossihle to have re|)uirs ex(‘e.iited without great (lelay, if 
the}' get out of cutler, punii)s are the? very best iiievns of . 
keeping wells clean, and should he iki'hI in every town and 
• village w'hore there is no filtered w'atcn* supply. liathing 
and washing of clothes and (MH)king vesseds near wells 
should he piDhihitcMl. Wcdls should hc! pei’iodically cleaned* 
out. JiUstlv, hut not h*ast, everv town aisl tftiage should 
he kept thoi'oughly ehtin. N'o kind of oileiisive matter 
should he allow'cd to I'cmain eithei* in the streets, around 
human dw'ellings, or elscMvhcu'e, hc'caiisi* sooncu' or later 
it will got dric‘d u|> liy the sun, convertcjd intci dust, 
blown alsnit in the air, and ultimatedv find its w'av into 

t f 

the' water supply. WhcMi tanks are the cliicd or only s?iui*ee 
of sup]»ly of drinking water to a c‘onnnunity they should he 
rc'scjrvisl for that ])iir|S)st‘ only. 'Fhcy should he as deep as 
|N).ssihle, so that thc‘ water may he kc‘])t cmioI and every pi‘c‘- 
c^aiiticiu takcni to kcH'p them from being fMilliitcMl. 

How to Purity Water. It has hc^eu alirady ohservi^l 
that waU'r fnmi springs, dcMi}) wells, certain hilly distri(*ts 
and lakes, min w’ater, pifs; watcT supplicMl by miinicdiNdities 
arc^^ as a rule, reliable* and safe to use for all domestic: 
pur])OHes. If theiv is any doubt, how'ever, as to the jiuiity ^ 
of water, stc'ps should he takt*ii to ])urify it. Thei'c are 
several wavs in whic;h watc*r inav l»e purified, t, 

DistiUation. This w'as desenhed when dealing tvitli si*a 
watt*r, under the heculing “ Souives of Water ^ll^)ply.\* 
Boiling. Iloilifig for ten minutes wilFdestmy almost * 
<*ver/know'll form of disease germs which w'at^r may con¬ 
tain. Kepeated lioilings will make the most impiipc w'ater 
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perfectly wifcs tfi drink. When water hae been boiled it 
must not Iks allowed to stand unusecl too long, and must l)e 
protected against the entrance of dust and other ini])iirities. 
This Ciin best 1 h> done by keofiing it in stoppered lK)ttles. 
Water which has been boiled is not so palatabhi as nnboiled 
water. It i^, bowevin*, siife, whi(‘h is ninch lictter. liit 
onlcr to make water which hiis been lN)iIod inoi‘(* |)aktiible ‘ 
it is often recommended that it shoifld be well shaken, so 
• as to mix it with the air. This, however rendei^s the 
wator liable to pollution by disease gei'ins, and shouhl, 
therefore lie avoided. 

The Use of Ghemical Substances. Alufh (‘fears mnddy 
water by Ciiirryirig the mud and otluu' suspembid matt(U's to 
tllb liottoni of the atssoI containing tht* water. Alum is 
even l)elieved to 1 m‘. able to kill or prev(Mit the groAvth 
of germs. Six grains of alum to a gallon of watei* are 
sutKcieiit. 1 Vimanganate of potassium is, hoAvever, the 
lu'st of all chmnitMil substancc^s. Its use is believed bv 
some people to f)e the best means of cleansing the water of 
wells wliich are believial to be infected with cholera gomis. 
Mik Hankin, who has given the ((ucstion a groat deal of 
attention in his j)amphlet oti the eaus(i and pn'Acmtion of 
cholera giA'es the following directions for the treatment 
of wells with this sulistance: 

**Care should be taken to explain to the villagers th^t 
periuangaiiate is a salt-like substance in avIiosc pre])anition 
only mineral substances are employed, and theniore its use 
ought not to ^ e objcHited to by tlie strictest Hindu. 

*'The villagers should bo warned against the dang^'r ot 
drinking any water except that from treated wells, ft 
shoiVld also be explained that the permaiiganaie is iiot a 
medicine for patients, but merely a means of cleansing 
w'atiM*.' 

“ I'ut tw'o ounces of peiTuanganutc iit the solid state into 
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a dol or Imcket that has liccii filled with watiT fnan tin* 
ji'ell about to Im^ treated. Stir it up and ]M)ur the ri*d 
solAtion thuK pnKluecd'into the well, leaving the }N>rtion of 
])ei‘nianganate that is not yet dissolved at the bottom of the 
dol. Lower ,thc dol into tho well, dmw it up, pour liack 
Jbhc water a.s before. Uepent the pnajess till, all the (km*- 
maiigaiiatc has been dissolved. After half an hour draw 
up some of the water and examine it. If a red eolour is 
stilr present etvmgh has been added. If the ixid eolour has 
disappeai'ed, then more pennanganate should be added to 
tho water in the well. In all eases enough ])crriianganate 
should be addc<4 to piisluee a faint ml eolour histing *21 
hours. 

** If the wntci‘ in the well is Imd, more ixMiuanganate will 
be ncccssarv. In such a e^isc it Avill las found that tho 
strong* red colour at first produced slowly changi's to 
brown, and then fmlcs away. This is bcciiuse pennan- 
ganatc and dirt destroy one anotluw. Theiiifore, more 
permanganate must be added in oiiler to pnaluec a lasting 
eolour. If the water in the well is clean a smaller rpiantity 
of ]au‘manganat(i will be found to be suftieient. hVom one 
to eight ounces of solid jK^'inanganate Mill be found t<o be 
.sufficient for onlinaiy m'oIIs. If possible the pcnnangsinate 
sliould }n) mlded at night in orrler to leaAc the wells 
undisturbed as long as ])ossible. The water will be fit 
to drink on the following morning. If at this time the 
, water has the ml colour it will have a slightly' unpleasant 
taste, but it is perfectl,v hlti'mloss. If tho iiihabitiuits do 
not like the*taste, they should l>o instnicted to pump out 
the M'i^tor until the colour vanishes. Always cjii'e should 1 k 3 
taken to treat with {Mirmaiiganate all the wells in the pllice, 
not only thof^> used for drinking, but al^o those used for 
M'ashing puii{} 08 es. The village police may be emplo/od to 
show the ojicrator«the positions of the different wells. 
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Aftiir, but not boforu, thoHo wells have been fouiul and 
treated, scareh should be niiuJe for a well near the police 
stiiiioii that the pidire will have for^tltcii to show. This ^’ell 
or anv other suitiible wells should be treated with a double 

V 

quantity of peniiaiigaiiate. Hhisties may thcn^))e eniploj'cd 
to pump outfits water until the colour has neai'ly xanished^ 
I'he inhabitants should be advisinl onlv to use this wcU utitil 
the following morning, when the water of the other wells 
I will be (it to drink. Tin* well thus selectecl^for iiiiiiiediatc 
use may aifterwards Ixs fiirtho' treatiHl with ])erinunguuate. 

“ Usually water is stored in the, houses in ghiUTahs for 
washing and otluu* pur])ose.s. 'Fhls should bci pi)Ui‘(Ml away, 
and, if ^Kissible, the inhabiLints should be p(Tsiui(hxl to wash 
their hlas and oth(U‘ vesse^ls with water (‘ontiiiiiing p(»r- 
inaiiganate. Unless this be done, isolated eases of cholera 
are likely to occur twen four or five days aft-m* the treat- 
merit of the wi*lls.” 

Filtration. The puriHeation of water by means of .filtra¬ 
tion is safe only in the hands of )mm'sous who |)o.s.sess an 
intelligent knowh'dge of the, eonsti'uetion of filter’s, how 
they ai’t, how they should Ik* used, and how they may Ire 
kept in safe working oi'diM*. The great majority of pcojilc 
know nothing about them, and h(Mic(‘ the use of filters for 
domestic pur])oses is often fraught with the greatest risk to 
health. The wi'iter Inul (xieasion not long ago to inquire 
intti an outbreak of enteric fc\er on a steamer in the port 
of C/aleutta, which was shown by a skilled liactciiologist to^ 
be due to the, use, of water from A small domestic filter’, which 
was highly polluted. No less than eighU‘eii persons were 

attacked with the disease. Charcoal and sand I’lre used fii 

■ 

that well-known simple and cheap Indian ftlt^r„.which con¬ 
sists of thr’ec eartheiiwju’e vessels (ghrrn’ahk), ananged one' 
abov6 the other in a wooden frame. 

The purifreation of water* by frlti^ation, through sand, 
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(lopcnds upon the pi*(*seiice of iuini(‘roii8 small li\iiig 
tahle IkkIics, which form a slime ii])oti the surface. Sootier 
or fater the slime becomes so compK't as to prevent the 
wat(‘r iKissiii^ tliron^li. AN'he.ii this lia])])etis some of it has 
to be scra[x*(l^off. AVhen new sand is used the. water which 
passes th'roiigh it is not safe to use until this layer of slime 
• has foi'iiied. Twenty-four to forty-ei^ht hours are. generally 
suflicient for this piu‘|y>st*. 'J'horough cleansing of the sand 
befoi'o use, ho\^ever, will make it fairly safe e^•ell lM*fotv the 
slime, has fonned. Iti (lermanv the lilten^d water is not 
served out from a newlv niadi* filter-bed, but returneil to 
the settling^aidis until a fresh gniwtli has formed, and the 
ba(*t<M‘ia reduced to 50 per iMibie eentiiii. (Willougbby). 

The use of the*, oiilinaiy cheap domestic Intel's, now 
described, and those most generally to Im; found in house¬ 
holds, should 1 m‘ alKindoned. It would Ini far better to g(‘t 
rid of solid pirticles of matter, and then meitdy boil the 
walen ff, however, domestic tiltm's an; used at all, tin; 
Pasteur-diaiiilHM'laiid or the Herkefeld filter should be 


preferred. The filten’iig material in each of those filt(;rs 
consists of hollow cylinders or candles closed at one laid, 
ami having at the other fine earthenware or metal caps, 
through M’liicli the iiltei*ed watt;r losses. The candles of 
th<; Pasteur-Chamberland filtei* are made of jMM'cclain, a 
very fine fonn of e.urtlienware, and asbestos, which is a 
mineral fibrous substance. The candles of the Ikirkefcld 


filter, on the oth(‘r hand, an* made u]) of compressed and 
laiked earth, consisting ehi^y of the hanl flinty skeletons 
of infinit(;smaf)y small organisms called diatoms. They 
lAv(* bcUn descrilied by the Tkn'kefeld Filtc;r Company os 
beln^hardly targer than the laicteria which they ore mount 
•to catch. The A'rkefeld filters give a flow'of M'atcr through 
the candles five to ten times as rapid as the Pasteiir-CIham- 
borlaiid,* the reason i assigned l>cing that the candles aro 
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lK)roiis t(» the liighoHt degree. The Ihtrkefcld Filter Com- 
]NUiy (>})8orve that in this large supply of pei'fiU'tly pura 
watei', together with its alwolutu eeiTtiiiiity of rutaiiiiiig'oii 
its surface all disttiist* gtuTus, I'csts the gr(»it jiractical value 
of the [{erkcfeld filter to the public. 

Th(‘ main obj<*ctiotis which have Ikhmi suited against thi* 
use of ihe lk‘rkefcid filter are, that the candles aiv c^isily 
biftke.n and their rcphurnient is cxpunsivi^, and that they 
re.(|uire to la; boiled every day oi* two to be made (|'nite 
safe for use. On the other hand, it is stated that the 
I’asteur-C'hamlMM'laiid filter is diftieult to break, and may 
last, with eare., for months at a time. lUis fflso easy t<i 
clean, and, as the British MnW'ttl Joiinial oliserves, the 
iififilication of tin*. Fasteur genu filter for water for some 
years in 2(K),()()0 fiuartei*s of the French Army has shown 
that it is eftei'tual in preventing epidemics of eholeni, 
typhoid fever, diarrhoea, and similai- discase.s. lb’s. Sims 
Woodliead and WimkI, in their report U|K)n filtei's publisheil 
in the Britialt Metfical Jonnwl of December, 1S94, say : 

“ The Pasteur filti'r df>es prevent th(* eommiinictition of 
water-lMiriu* diseasi^s, as is claimed by the vendors. Almost 
all other filters may maten’ally increase the risk of aciiuir- 
ing infectious disease, and are to be l(K>ked iijiou as aA 
unmitigati'd e\ il.” 

The Iji-vjcet has also observed that the ])urifyiiig efficiency 
of the Pasteiir-fMinmbei’laiid tube is also attested by ])ractl^ 
cal e.xpcn'ionce, and that the ust* rif the Pasteur filter is a 
real ])ivvontiv’* of water-borne disease. C)n the whole, the 
bulk of the exideiico I'egHifling the respectiv* merits of 
the two fonus of filt4M' alN)V0 de8^ribed is in favour of the 
Past^nir - (Muimberland. These filters may ne. msul«' of 
earthenware, stoneware, or enamelled iron, and may l>c 
eithorvpiain or deconited. 'Phey are made in many difTer- 
ent fonus, of tlilferent sizes, and to serve various puriKisos. 



FOOD AND DIET. 


G5 


They may }w ho amall as to ho easily can'iod in the or 

large enough to supply water to an entire village oi* town. 
?rhey may 1)eattached tif municipal water Horviee piix^s or uschI 
for steiilising liquids of all kinds, including e\(Mi lieef-teai. 
Great care shoidd be taken to avoid the use of broken candles. 
^ How to Glean the Candles. They may Ih^ rubbed with 
• a pie(!|p of ch*an nnigh cloth or with a la'iish. ^'I'hey should 
then lie boiled for an Jiour, or they may be ]Nissod through 
the Iflamc of inspirit lamp or Iwiked in front of a hot 111*0. 
Gri^at care should be taken in I'eplacing the eandles after 
*c1caning them, otherw*ise they will allow the water to ^mss 
through unliltej'ed. 


FOOD AND DIET. 

Eveyy ju*t which we perform is aeeomiKinied by bws of 
Ixaly tissue. 'Phe bxsl M’liich we cat replaces this loss, pi*o- 
ducet^ warmth, and supplies the fKiwcr to <lo work. 

Composition of Food. Food may be. eithm* liijuid or 
solid in form. Whatever its form, a gofsl tiourisliiiig diet 
must contain a certain <|uanti1y of water, albumen, car1)o- 
hydrates, fats, and salts. 

Water. 'Phe gri'ater jjorlioii of solid food consists of 
water. Potatoes, foi* exanqde, contain 75 ]M'r cent, of water. 
In iuklition to the water contained in our focKl, four pints 
o? more of dnnking water are required daily to keej) ui|^ in 
goixl health. In hot c.oiiritnes very much more is rc(|uircd 
to make iqi for the gre^it lots of Huid through the skin. 

Albumen.* The white of an egg consists chiefly of this 
sSilmdindb ; so also does the curd of milk. It is also found 
in lApscle in blcmd, and in peas, lieans, dhal, anc^ all 
consuls, such as* wheat, oats, and ncd. J^^kkIs containing 
albumen arq called albuminates or nitrogenous foo(lA» hc- 
cause they contain njtrtigeii, which is not found in any otlier 
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cloflR of fnofl. AlbuminnuR food Ir uRod chiefly for the repair 
of the tiRHiies of the InKly, gi'owth, and giving strength. 
Albuminates are sometimes calhnl flesh formers or pi'otecds. 

Garbo-hsrdrates ermUin carbon, hydmgen, and oxygon. 
They do not contain any nitnigen, and ai'c sometimes for 
this reason (Milled noii-nitrogcrious hsKls. l^turcJnes and 
Rugar liolong to this group. Uiet*, sago, [sitatoos, ^rrow- 
iiM)t, wheat, millets, Indian corn, cutic^Riigar, a!id 1)0ct sugar 
are the Issst known cxuniples. Kice coiitain^s no less than 
83 per cent, of (MirlKi-hydrates. Star(‘.hy foixl of this kind 
is converted into a form of sugar called grape sugar, thnnigli 
the imtion of the saliva, which continues f/>r a shoil; time 
after the bxsl has psisscd into the .stomach. Fo(m 1 of this 
kind should be well chewed and mixed with thci sidiva before 
iHung swallowed. Infants iiiidor six months old cannot 
digest starchy foisl, because no suitable fenuent is fornnsl 
in the digestive system until tins age of nearly one your. 
Heat and energy are obtained from carbo-hydrates. Fat is 
said to be formed, but this is now r(‘g»iitled us doubtful. 

Fat. Butter and oil, such as mustard and cix‘oa nut oil, 
arc the l)est known forms of fat. 'riie fatty eoviM'ing under 
the skin and the fat de])osiU‘d elsewhere in our IxMlies is 
got to some extent, prolxibly, from the staiYsliy and fatty 
f(MKis wo eat. Albuminous fotsls, however, it has been 
contended by some writei's an: the chief soui'cc of the fat 
stoiod up in the body. Fats taken os food pnaliice tM’i<5e 
as much hcvit as carbo-hydrates, and are theivfore extremely 
useful ill cold climates. They also help to strengthen the 
Ixidy. The digestion of albumen is veiy much helped by 
the pi'esence of fat. The whites of an egg is thtis moii. 
easily digosteil when taken wdth butter. Ckkl-liver vt* bi 
small doses is, hv* tno same reason, given in such coses 
whorei the stomach is weak and digestion loui. Cod-liver 
oil is, moreover, highly nutritious. ^ i 
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Salts. A salt is a chemical substance formed by the com- 
Jiinatioii of an acid with a base. Common salt, which is a 
confbination of srMlium and chlorine, is the most useful 
and the most largely used salt and the best example Lime 
salts are cor\gumed to a largo extent in India with 
^alts of different kinds arc contained in vaiying amount in 
*the vegotabloR iind fruits which wc oat. Dunes would 
become soft without them. The disease, known as i-ickcts, 
is due to a dcfwiency of lime salts in food or water. It is 
owing to an insufficient supply of iron salts, which ara of 
grcjit benefit to the blood, that jx^ople sometimes look pale 
and unhojdfliy. * It wjis due to the want of vegetables, 
which conUiin ccrtsiin salts, that severe outbreaks of a 
disease called scurvy weie so common among sailors durii^ 
long sea voysigcs in ptist years. Lime juice, which chhi- 
tains tlic nccessaiy splits, is now cjirncil in .‘ill ships as a 
substitute for vegetables when they run short. Salts 
are .nilso required for the formation of the juices with 
which our hxid is digested. A diet, which consists 
of 5 ounces r>f nitrogenous food, 1.5 ounces of carlx)- 
hydrates, ounces of fat, and I ounce of salts daily, is 
the most }X'.rfect diet for a man doing sin onlinary amount 
of work. Some writers, howcA'er, would allow only 4 
ounces of nitnigenous food, 8 ounces of carbo-hydrates, 2 
ounces of fat, and one-half ounce of suilts. It has lieen 
(»dculated that if a hundred prisoners were foil on brSad 
,alone they would ifMiuire daily .380^ {xmiids to make up 
the loss of e^irlion and nitibgon from their Ixxlies. Three 
hundred and fifty-four pounds of flesh ivould bo required if 
fftsh q|onc wore given. If, however, l)oth bread and meat 
were^given^ 2ho pounds of bread and^ 60 pounds of meat 
' would bo siiffigient. The chief thing to beaf in mind is that it 
is iinpossiblc^io j'omain in good health if an insufficient sApply 
of any <Aie of the pniicipul eleinents of food is consumed. 
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DIFFKKKX'r KINDS i)F FOOD. 

Aii<tinii.l Food. Mint- Milk ia one of the raoRt vnlnable 
nrliclcH'Of foiMl in lioth Hickncaa luid health. Jt is the lioiit 
for infants, Imtuiiso it rontains all the elements of 9 
{MM'feel diet in the right pi-ojMirlion, aiul is easily digested. 
Infants should he fed solely on milk' until they are nearly 
oiui year old. (injwn-iip |)eople may he kept alive hy milk 
diinng sickness for several weeks at a time. Several pints^ 
however, may he rctpiired daily in these (^scs. The 
addition of a little sugar makes milk more' suitahlo as 
an ai'liele of diet. The natui'al forsl of infants is hiiiiian 
ifiilk. Cow’s Tiiilk, made as mueh lik(i human milk as 
)M>ssihle, is, how(>ver, hy dilution w'ith w^ater and the 
addition of a little sugar, sometimes given to very' young 
childivn. Ass’s milk, w hieh more closely I'osemhles human 
milk than does that of the cow, is also of gimt use, hut 
expensive. Older {)ersons use cow’s milk a gi'cat deal. The 
use of giMit’s and huffalo’s milk is veiy coinmoii in India. 

' Composition of Milk. All kinds of milk conttiin a 
large umoiirit of wat(T, vaiying from 81 to 90 jxirts per 100 
puts, and from 1 to 7 puts of fat, which forms the crciim 
when milk is allowed to stand. There is moi’e ulhiimen 
(from which the casein or cunl is fonued) than fat in milk. 
Sil^ar and salts are also contained in milk in small quantity. 
Ilutter is ma<le from the fat of milk and cheese from the 
alhumcn or curd. In making^cheese, however, the fat is 
sometimes n^tiiined. 

Diseases caused by Milk. We already know that 
cholera and other diseases are often caused by the addition 
of polluted water to the milk. This prpctice is very 
common. Pain, sickness, vomiting, and diarrhoea are often 
caused hy milk which hiw turned sour, European children 
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who aro brought up Iwttle-fotl often suffer fnun symptoms 
•of the kind beeausc their bottles arc not kept (‘lean. F(h‘( 1- 
ing-bottlcs should not have tubes because th(*y cannot 
kept clciui. Consumption of the Itowels and 8(!arlct fever 
may alR 9 be oaused by using infected milk. 

' How to inovent Disease being conveyed tljprongh Milk. 

* The fhilk of healthy cows only should be used. W'atcr 
should never be addid except when necessary in the case 
of infants and* sick persons. Milk vessels should not lie 
•Wiished with dirty water, foiling water only should be 
use^l for this purpose. Gases of (Epidemic disease occurring 
near dairies or'* places in which milk is sold should ))e 
iinnuMliately remov(Hl to some safe place for treatment. 
Cows should not be milked by ]MH)ple \vith dirty haruft;. 
Milk should always be boilo.d before it is ustul. Milk, as in 
the caAe of water, should not be kept standing t(H) long 
after it has l)ccn boiled. Tt should 1)0 covered to keep out 
dust, In which the germs of disc^ise are, ;is wo know, oftem 
carried, and also to keep out flies which may infect it. 

Eggs. Fggs also (MHitain all the clcmients of a perfect 
ftssl. Tiny contain albumen and fat in large amount. 
The white of one egg is said to be (‘(pial to tliive t(ias[KK)n- 
fills of a b(iuf extmc.t. Fresh eggs otdy should be used, as 
stjde eggs can be thoroughl}' |S)isonous. 

^Flesh. Flesh is highly nutritious. It consists of watcir 
75 per cent., albumen 20 piir cent., and fat 5 jKn* cent. *It, 

• however, contains hanlly an^ carbo-hydrates. Reef, mutton, 
fowls, and fish are the foims of animal hnsl chiefly used in 
India, peef*o.xtracts are e^itensivcly used in cases of su'kmsss. 
'fhey ant mei'yly stimulants, how(*v(M‘. Di*. Hutchison, adis- 
tingiflshed Vriti^r on f(HHl, says that, as far as nutritiofi is 
concerned, one can prepare at home eipialfy g(ssl lie<tf juice 
at much les^f cost, in one instiinee at a 2fK)th ])iirt of the. 
expense of the fashionable article. It is 1 ‘eally pathetic, 
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fiaya Dr. Hutchison, to see poor people in cases of illness 
paying large sums for so very small a return. The gmit 
majority of the natives of India arc* not flesh eaters. The 
only I'eal obj(;ctir>n to the use of veg(stables only is that the 
stomach has to })e distended to its utmost limjt three times 
daily ill oiflo;* to obtain enough noiiiishmetit for the system, 
J)r. Hutcliison maintains that the use of a strictly vegetable ■ 
diet means a low stamlaixl of life, of nnerg}’, and I'csistiuice 
to disease. Much time and energy an;, moreover, wasted 
in digesting so mu(;h vegetable matter. The use of flesh 
in too large amount causes gout and lun-vous irritability'. 
The flesh of immature is not so nutritious as'that of full- 
grown animals. 

"SigiiB of Good Meat. I'hc flesh and fat should be 
fresh, Ann, tender, of reddish colour, and healthy looking. 
Wholesome meat should not contain t(Ni much blood. The 
fat should bo bloodless. Moat should be of the same (piality 
throughout its entire sulistancc. Softening, oflensivcumell, 
and greenish discoloration indicate that meat is bad and 
unfit for human use. 

Vegetable Foods. These have been divided intfi six 
classes:—1st. Farinaceous ftxMls or cereals, such as rice, 
wheat, barley, maize cand millet. 2nd. Pulses, such as dhal, 
peas, and beans. .‘Ini. Jioots anrl tubei’s, such ns potatoes, 
beetroot, carrots, turnips, tapioca, ariwroot, and ground 
nuts. 4th. (Irocn vegotiiblos, such as spiiiai'h (sag), asparagus, 
bnnjals, cauliflower, and cablsiges. .^th. Fruits, such us 
oranges, grapes, mangoes, lemons, gmivas, papiyas, and plan¬ 
tains (Reynohls). 6th. Fnngi, a class of food to which mush¬ 
rooms belong. Farinaceous foods, and ricein particular, nulscs, 
and* tubers are largely consumed by natives of Tcidia. ^ Rico 
and dhal form the solo articles of diet in numerous instances.' 
The consumption of rice, ghee, and sweetmeats in largo 
quantity causes stoutness in persons of inactive habits. 
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People who live chiefly on food of thin kind arc gonomlly 
.of^ior physique, cannot exert themselves much without 
getting exhausted atuf out of breath. Dhal, peas, beans, 
and wheatfloiir ma«le into cluqiatties should fonu a 
portion ^of the dietary of rice caters, liccausc I'icc contains 
.small quantities only of albumen and fat, w]iereas pulses 
arid •wheatfloiir are rich in albumen, which is so 
neccsSliry to the maifitenance of gocxl health. ChaiNittios 
should .be made thin, so that they may be well cooked. • 
^Stoutness and weight (uin be much reduced by the use of 
these articles of diet in the nianncu’ suggested. There are 
Aunous kincls oFdhal, of w'hieh iirhur, niiissoor, moong, and 
gram dhal are perhafM the best known. The last is the legist 
wholesome of thc.«e four kinds. Kasarec is another pulse in 
eommoii use, which, however, li.'us a liad reputation. They 
may lue taken instead of flesh. Fish may also lie used to 
supply some, of the nitrogen reipiiiiid. Milk and oatmeal 
IMirridgc or wheatfloiir w'ould enable us to peHonii hard 
work for a long time. Indian corn (maize) contains moi'c 
fat than oatmeal, and is {)(*rlia|)s for this reason a lictter 
article of diet if well ciMiked. 

Vegetables contain watiM', imids, and sidts. They should 
always be fresh and carefully washed, and they should 
generally Ih^ well c<M)ked. ["neooked vegetables should be 
very thoroughly cleaned before iKsing eaten, as they may 
contain small worms, or the eggs of insects, or the gchns 
of disease of various kinds. 

Fruit eontuiiis watijr, tn large amount^ acids, and 
salts^ Sughr and oil are also containerl in many kinds 
of frpit. Fruit should never bo eaten unless when 
fresb* ripif, and clean. Over-ripe, /Iccaying, or unripe 
fniit causes .disease of the stomach anfl Isiwels. Fruit 
which lias •been pn*scn'ed in tins may cause similar 
symptoms owing to' the presence of lead, tin, copper, or 
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oilinr Kiilwtnncr siLsorhod l»y the jiiK'o fnmi the motiil of 
Ok* <*aii. 

Presenration of Foods. PtMui is sotnotinieH jn'esiM'vt'rPLy 
frcozin^, or by iisiii^ ourvcnts of cold air, as in the ctiac 
of the cai'etiscs of cattle and ahcc]). Food iiiiiy also be 
preserved in ice. Alcohol, vinegar, and other substances 
are oft(*n iisiid for the purpose. Beef for the use of s^iilors 
is often preserved in brine. Drying is sometimes rasoitcd 
I to, ;is in the cast; of fish, vcgtitables, and fi?iit. FocnIs of 
almost evto'y doscriptitjn, such as milk, fish, fmit, and jams, 
are also sometimes preserved in tins or lK)ttle8 heiTnetieally 
st^’ded after all the air has In'cii expelled by iKuit. If gas 
escapes when a tin is o|K.‘ned the contents are bad. Ikidly 
ppiwervotl ftswls are (‘xceedingly dangerous to use. They 
give rist; to symptoms of ]M)isoning, which eUwely resemble 
cholera. This is known iis ptomaine |M)iKoning. 

Adulteration of Food. Water may be added* to milk, 
t)i* tin* cream may be removed and flour or other similar 
sbirehy food addexl to gi\e the milk a thick appeai'ance, 
or sugar or sidt may lx; added. JMiintains and moiit fat and 
other snbstiuices aiv. ofttai added to butter, ground mai/.e 
P) flour, and Mind to sugar. Cihee is often adulterated 
with ground-nut, coc<Ninut, or poppy oil- Arrowroot may 
l)e mi.xed with coeosi and eluKiolate, or the starch gi'anules 
of fsitsitoes, rice, sago, or tapioca may be used. ^Vlum is 
oftvn addc<l to bread to give it a white appearance. Toa 
leaves an* simietimos mixed with other kinds of leaves or 
with tea lea- es whieli have already l)een used. These aiv a 
few examples of the manner in which foixl supplies may be 
adiilUM’ated. I'lie ])raetiee of adultiTatiiig food supplies * i 
lH‘rka{)s mo)'e common in India than in any oth,er comitry 
in the world. Of all fonns of adulteration that of milk 
with |M)]luted water is, perhaps, the most to b^ feared. 

Cooking. Food is cooked to soften, it, to make it more 
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attrnctivo uiul moro onsily (li« 40 Rti 1 >lo, iiiul tliiis fit it for 
tho iioiiHslinu'iit of our ixMlies. (N)okiuj; also (lestruys 
Rinall pirasitic and other animals, their c^, and tlie 
^crnis of disease. Cooking also ciiahlcs certain kinds of 
f(KKl, sijch ui milk and meat, to be kept for a consi<lcra1)le 
Joiigth of time without turning luul or 1)^oming unfit 
for use. 

Merthods of Oookiiig. Food may be 1x)il(‘d, steamc<l, 
roasted, luikcd, fiUMl, grilled, or braised. The methcMl of* 
, cooking food should lie vaiied as much as possible, othei'- 
wisc it will lose its relish. Every attention should l)e 
{Niid to efbanltnesR. C4K)king |X)ts w'hich aiD nuule of 
copper slioidd 1)C regularly tiniuMl, otherwise there is 
dangei' of some r)f the eop])er Inung dissolved and eausifig 
]M)isoniiig. CcNiking vessels made of aluminium aiv to ne 
prefert'cd to those nuule of copper. Ifice and other stiirchy 
foods should be cooked slowly, and green vegetables 
quickly, ^^'ell-cooked nee is soft and free from liimijs. 
Each paiticie should be separate. Mustaiil oil is often 
used in India for cixjking pui'poscs, chiefly because it is 
chea|)er than butter. Dhal should bo very carefully 
cooked, otherwise it will cause irritation of the bowels. 

Length of Time required to Digest what we eat. 
This vaides greatly. Boiled rice, for example, is digested 
within one hour. Boiled cabbage requires four hours. 
Coasted potatoes take 2^, and boiled potatoes hcgirs. 
IndLan coni bread, laiked, takes hours. Kaw eggs are 
digested within lA hours,* roasted eggs in .31 hours, and 
han] boiled eggs also in 3| hours. Fried beef, boiled 
towlf^ niosted fowls, and ixuistcd duck take four hours, 
whik rooetcA pork takes .5} hours. ^ • 

(For the digestibility of some other uD'ticles of food see 
the followii^ tables): * 
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RELATIVE DIGESTIBILITY OF ANIMAL SURSTANCN.^. 

(Rumskm*.) 


ARncritH OF Dirf. 


How COOKRD. 


'liMR n> 
Cllhi;.l»U‘ATinR. 

liiiiir. Minnto. » 


foci 

- 

- 

- 

Boiled - 

- 1 

m 

• 0 

'J'l'ipo (Housed) - 


- 

- 

Boiled « 

- 1 

m 

^ 0 

(wliipjicd) 

- 

- 

- 

Raw 

• 1 


3o 

Sibliiioii 11*0111 - 

- 

- 

- 

Boiled • 

- 1 


:«) 

Yoiiisoii Ntmk • 

- 


- 

Broiled - 

- 1 


311 

Bmiiis 

- 


- 

BoiltMl - 

- 1 


4o 

Ox liver - 

• 


- 

Broiled - - * 

- *’2 


0 

G(hI IihIi (ourod dry)* 


- 

Boiled • 

. 2 


0 


- 



Roiisted 

. o 


15 

Turkey - 




Boiled - 

. *2 

■ 

25 

(iclutiiie - 




Ikiilod - 

- 2 


3d 

((OONC 



* 

RiMiHted 

- 2 

* 

;id 

Pig (HUckiiig) - 



m 

Roasted 

. o 



Land) 

m 


m 

Broiled - 

. O 


•3d 

('liiekou - 

■ 



FrioasHCCil 

. O 


45 

Ikscf 

m 



Boiled - 

. o 


45 

Itoef 




Roasted 

- 3 


0 

Mutton - 




Boileil ■ 

- 3 


0 

M lit toil - 




KouMted 

- 3 


15 

OyHtei*N - 




Stewed - 

- 3 


:io 

GheeRc 




Raw 

- 3 


:)0 

Kgga 




Hard Ixuled - 

- 3 


:)d 

Eggs 




Fried - 

- 3 


:io 

Beef 




Pried - 

- 4 


0 

Fowls 




Boiled - 

• 4 


d 

Fowls 




Bbasted 

■ 4 

m 

0 

Ducks 

m 



Roosted 

-j 4 

m 

0 

('iurtiluge - 




Boil^d - 

- 4 


15 

Pork 




Roasted 

* .I 


15 

Tendon - 

m 



Boiled - - . 

- o 


30 


1 
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RELATIVE 1)K5ESTIBIL1TY OF VEGETABLE 
SUBSTANCES (Rushell). 


• Aiiticlks or Oirr. 

How Prkparkul 

TiMk nr 
CiiKMiricAriiiN 

Rice • . * - 

Boiled - 

flour. 

- 1 ■ 

Hiniito. 

U 

Apples (sweet and mellow) 

Raw 

•- 1 

30 

Sago .... 

Boiled - 

- I - 

4r> 

T^pfoca - - * - 

Boiled - 

. 2 

0 

Barley . . 

Boiled 

. 2 

0 

Apples (sour and mellow) 

Raw 

• 2 

U 

Cabbage, with vinegar - 

Raw 

- 2 - 

U 

Beans * 

Boiled - 

. •> 

:io 

Sponge cake - 

Baked - 

- 2 - 

:«) 

l^rsnips . - ■ - 

Iknicd - 

- 2 - 

30 

Potatoes - - - - 

lioasted 

■ 2 - 

30* 

Potatoch .... 

Baked - 

. . 

33 

AppW dumpling 

Boiled - 

- 5 - 

0 

Jiidion corn cake 

Baked - 

- 3 - 

0 

Indian corn bi’cail 

Baked - 

- 3 

1.1 

Cari'ot .... 

Boiled . 

- 3 ■ 

I.! 

Whcaien bread 

Baked - 

- 3 - 

:)o 

Potatoes - - - - 

Boiled - 

* 3 - 

■ 30 

Turniim .... 

Boiled - 

- 3 - 

.10 

Beets .... 

Boiled • 

- 3 - 

4.1 

('ablwge . - - - 

Boileil - 

- 4 - 

0 

The greatest attention 

lould lie naid 
■ 

to cleanliness 


during cooking. Smoking should Ixi prohibited, and scr- 
vknts, other than the cooks and tliose who assist in cooking, 
should not be allowed in the cookhouse, and no one shoulrl 
he allowed to sleep in tht! cookhoiisti. Cooking utensils 
should bo cleaned with boiling water, inimctliatcly after and 
flefoixi tise, and on no consideration should dishcloths, 
which have not been carefully boiled, be used. There 
should be an abundant supply of whe^esomo water for 
cooking puTposcs. Articles of food, such os vegetables, 
should 1x3 well washed before being cooked. Everything 
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about the cookhouse, including the floor, wall, and ceiling, 
should bo kept spotlessly clean, and only cooks who are 
cleanly in thoir habits should be employed. 

Eating. Everything wo eat should bo fresh and whole¬ 
some, eaten slowly, and well chewed, so as to thoroughly 
mix it with tjie saliva, which is formed chiefly during eating, 
(jiiick eating causes over-loading of the stomach and indi- 
gcstioTi. Food should he eaten as soor as possible after it is 
cooked. Tf it is allowed to stand it becomes, cold, and may 
1)e polluted by flies or dust. If it is neeoswiry to lot c(K)ked 
food stand for a time it should bo ou’cfully covered. It is 
a common but diity and dangerous practi*^, ih India, for 
several persons to oat out of the siime dish. When |K>SKible 
ettiih |)orson should oat out of a separate dish. ITie hands 
should bo thoroughly cle«ined }>ofore eating, more (‘SfM'oially 
the nails, under which dirt and disease germs ma}' lurk. 
Leaves should not bo used instcarl of plates. If used at all, 
they should not be used a second time. Our meals should 
bo taken at irgular hours daily. Itooms in which we eat 
should 1)6 large and clean, and all the members of a family 
shoulfl sit down to their meals at the wime time. A short 
rest fnim lalanir is desirable both lajfore and after meals. 
It is not good to eat between meals. An interval of 5 or 6 
horn's is required. No heavy IimkI should l)o eaten just 
l)oforc going to bed. In hot countries, aiid during hot 
we&thor in cold countries, meat should not be taken in 
large quantities. Fruit and vegetables are bettor. The 
amount of food rocpiirod to keep the laidy in a heiilthy and 
active state will depend upon the amount and iiature of the 
work which has to be done. AN"e should, howev^T, lie 

I 

careful to avoid eating either too much or too litth*. > 

Time of No rules can l)e deflnitely fixed. As 

a general ride three meals are taken daily by K.iropeans and 
two by Natives of India. Children should be fed at inter- 
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vnls of throe and adults of five hours. Very young children 
and sick pereons require light and nouiishiiig food often and 
in^mall (piantities. * 

S Drinks. Water fnmi a pure souivc is the safest and 
best li<|uid Uj drink. Alcohol, it has Iniicn (‘ontended by 
^soinc, is a focMl, prevents waste of Inxly tissue, strengthens 
the ii^iisclcs, pi'cvents loss of heat, and keeps out the cold. 
Othom contend that^it is not a food, that it pi'cvents the 
wiistc jji'orlucjbs of the body liciiig got lid of, and in tliisi 
way incnuises the weight of the Isxly, that it simply 
jiaralyscs the iiiiisclcs so that the iiersoii who takes it does 
not know that he is tirc«l, that it protects against neither 
cold nor h(»it, but that the tciiipeiutui'e on the other hand 
falls below nonnal after taking alcohol, and that it is in no 
sense of the term a stimulant. People who indulge freely 
in th(\ use of alcohol liecome blotched in appearance, actpiire 
a craving for it, and often Iwcome druiikaixls. Much of the 
poverty, distress, and iminy of the mental and physical 
ailments which exist in the world are due to the abuse of 
alcoholic liquors. Among arguments which have licen 
raised against the use of alcohol, it has been stated that it 
undergoes no change when taken into the system, that it is 
alcohol in the still, alcohol in the stomach, alcohol in the 
})l(Mid, alcohol in the brain, in the liver, in all the tissues, 
alcohol ill the breath, in the (xu'spirotion, and in all the 
t\ci«tiotis. In short, that alcohol is not used in the biidy, 
but loaves it as it enters, a rank poison. While this, how¬ 
ever, is not quite the case,' it is a fact that not more than, 
perhaps, two ounces of alisolutc alcohol can bo made 
'tise of claily by the system, without any traces appearing 
in tlie excretions. Acconling to the most recent inquiries 
into the subject, it is a serious mistakt to take alcohol 
oven in the*smallest quantities. Professor Horsley declares 
that ilf is hurtful even when taken as an article of diet» 
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and that, while it 8tiniiilat(i8 temporarily, it docR so by 
deiaiij^rig the brain machineiy, the wheels going more 
quickly, as it wore, bocanse of the loss of controlling poiiver, 
and that paralysis or l>onumbiiig follows. It is other¬ 
wise with tea or coifec. Those are good stimulants, and 
may be taken insteml of alcohol viiicn one is tired. So 
may meat oxtiacts. One quarter pound of oatmeal iii,three 
or four quarts of water, with an ounce,of sugar, well boiled, 
, has boon highly spoken of as good for quenching the thirst 
and enabling a person to perfonu an unusual amount of 
continuous laliour. (liussell, Kdinbui'gh.) 

I'fMldy and aiTock are the forms of licpiorcchitfly used }>y 
natives of India. They are often mlulterated with poisonous 
diugs, such us dhatiira, opium, and Indian hcm|i, and are very 
harmful. It is safer to avoid altogether the use of alcoholic 
liquors, or to use them only undtu' skilled meilical advice. 

Condiments. These are taken with focxl to increase the 
secretifui of saliva in tlu' mouth and gastric juice isi the 
stoiiuich. If taken in excess they irritate and produce ctis- 
onlcrs of the alimentary canal. Some of them are oxti'cmely 
useful in coses of colicky pains in the belly, and for mmiy 
other purposes. They arc often harmful, however, in cci'tnin 
cases even when taken in moderate amount, tand should never 
be given toehildron. The best known condimciitsorc musttird, 
chillies, ])ep|)er, ginger, cloves, earrhimoms, and nutmegs. 

LOCAL CONDITIONS. 

Soil. Soil consists of iiartkdc^ of mineral matter denved 
fixmi rocks, such as gi'anitc, and chalk, and. the waste 
products of plants and animals. The bi’oken-up |)ai t oi th-. 
lYtcl^ immediately under the soil is called the subsoil. * 

The surface portion of the soil contains genns, which set 
up certain chemical changes in the vegetable matter, which 
is converted into food suitable for the su.steiiaiice andgniwth 
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of pliiiitR. This food consists of the gases and othiM- pi-o- 
duets which arc given oft' during dcscomposition. If they 
woftn not used up by'plants such products would 1 m) iri- 
")Hiious to health. This o.xplain8 the bcnoiit of bniiging 
trenching gmunds utidor cultivation, and jis is 8ul)8u- 
4 [uent 1 y explained of planting ftowers, trees, and shrulM of 
• various kinds in gnivcyaitIs. The genus of disease, such as 
enU'rio fever suid eholrni, frequently, as we know, ftiid their 
way in^) wellE^ and other sources of water supply by jH»r- 
colating through the soil. 

When there is an uIhumicc* of waU*r from the soil, aii* Uikes 
its place. Ihc aAiount of air present depemdu upon the nature 
of the soil. A loose Siindy soil, foi‘ example, may eontain 
as iiiuch as 50 |icr cent. TJie ground air and gases derivixl 
11*0111 sewers, <lraitis, and other foul places may travel great 
distaiioes in the soil, find their way into dwelling riMiiiis, 
and give nsi* to disi^ases of a very dangereus natuit;. It is 
to keep air of this kind out of houses that floors ant made 
of masonry and houses artf sometimes built on arehes. 
Further, it is to ese^ipe breathing such gases that iiiised 
beds are useil for shMqiing in, instead of Ijdng on floore. 
The dangers of mode soil as building sitt‘s and of damp 
soil were |)oiiited out in a foi-mer chapter. 

OUmate. The teiin climate is use.d to indicate the 
meteorological conditions of a ])laee, such as tempcratui'e 
aiTd its vaiiations, the humidity or dryiu'ss of the utiT^iS' 
iphere, the rainfall, the prevailing winds, thi* character of 
the soil, and water supply.' Climate depends to a large 
extent iqMin* the geographical situation of a place, and 
ifti latitude. For these I'casrins climates have been 
classiMed av warn, temperate, cold, mounhnn, and maMiio 
^climates. It is a familiar fact that ccn!^iin diseases are 
peculiar to certain climates. They have for this rCasoii 
been called ‘‘climatie diseases.” Many diseases, however, 
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attributed to climate ans often caiise<l by ciii'cless living 
and violation of the laws of health, but there is nothing 
to show that climate in the direct cause of illness;'^in 
fact^ the human system tulapts itself in a wonder- 
fid manner to almost any kind of climate. Heat and 
moistui'c aiti the two must essential and potent causes of 
dec(mi(K)8ition in all animal and vegetable matter. It is 
duo to those conditions that meat land fruit go laid so 
quickly, and so often gi\'e rise to bowel ciynplaints. 'AVe 
also know that heat and moisture are favonnible to tin*, 
growth of the gcims which cause diseases, siu'h as cholera.' 
Hence it is that cholera and dysentery afc Sf^'cnmnion in 
India. Such diseases can l>e prevented to a largo extent 
by the use of a pure water supply and improved hygienic 
surroundings generally, by eating only wholesome food, and 
by living a rogular and careful life in every other re8{)ect. 

METKOROLOdY. 

Meteorology has been defined as the science of the pheno* 
meiia of the atmosphere. It includes atmospheric pressure, 
humidity and tomporaturo, winds and their causation, 
velocity and direction, and rainfall. 

Atmospheric Pressure. The barometer is an instru¬ 
ment which has been devised for ascertaining viu'iations in 
the pressure of the atmosphere. A column of mercury, 
which varies in height with the prossure of the superin* 
cumbent atmosphere, is sometimes used for this purpose. 
The mean weight of a column of the atmosphere at froozing 
{xiiiit and sea level has liecn asccrtainiKl to lie ifiie sun.j 
as ‘the W'cight of a column of mercuiy thirty incheif'high 
and of the same mtional area as the*'column of the 
atmcH^phere. The pressure of the atmosphere under those 
conditions is 14*7 pounds pressure to the sipiare inch. 
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Humidity. Thoi'c is always in the air a grcatiM' or loss 
amount of moistui'c. This is spokoii of os the humidity of 
th^ atmosphere. A heated atmosphere can hold a much 
larger (puiiitity than a cold one. lienee it is that moisture 
cr)ndenscs on^eold surfaces, such os that of a glass eonUiin> 
jug ie(\ and evaporates when cx{M)Scd to heat* When the 
• atmos|)hc]'C at a given tem|)eratimi contains as much moistuit' 
as it »in hold it is fAiid to 1 m^ satiinited. The amount of 
moisiut;p in the uir varies gmitly in diflcmit eountn*(‘s, 
and even in dinereiit parts of the some countiy, and very 
markedly so in India. The iiir, for example, in the dry 
s}uidy <lesei^ of ISind and other ]Kirts of Northern In<lia is 
at eertjiiii sciisons of the. year so dry as to eaiise the skin to 
(‘rack, while in some jKirts of the Pivsidciicios of Ik'iigal, 
Modnis, and Bomlniy the air g(‘nerally is siitumtod. Tlie 
]M*rspiration in conse<|U(‘.nee. Hows fixvly fiimi tin; skin, 
and evn{K)mtioii heiiig checkcHl, graat discomfort and 
fatigue ani pnalueed. Soiiu* delicate fM'ople with weak 
chests and other dis(;ases enjoy hettcM* health in Jiot^ moist 
climates. As a rule, lmw(*vei*, dry climates are jnvferivd. 
The t(‘.m[XM‘atiire at which air begins to dejiosit its moistiiixi 
is known jis the dew-|K)iiit, and the iiistriinients which are 
used for asctM'tidiiing the amount of iiioistiiiv in th<! atnios- 
pheiv. aif3 called hygrometei's. 

Temperature. The tem{Na'atun! (»f the atmosphere 
vaftos gimtly in difterent countries. It also varies with 
ihe sciison of tlu! yeai* and time of day. ])(‘spite these 
variations, however, the tempoiuture of the human Isaly in 
a state of health is maintained at an almost constant level. 
THe noi;iiial toippenitiin*. of the IskI v is alsiut 98*6* Faliron- 
heit. ^f tin.'temyeratlire of the atmospherf3 rises to a giva-t 
Sxtent^ so also, hut to a very small extent, diMis the 
temperature the body. 

Pei's^iiution is the '6hicf means whereby the temperature 
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Ih kept at its normal level. Ikuliatioii and eonduction of 
heat also help eonsideraTdy. Prolonged exposure to groat 
heat or great cold sooikm* or later dcstniys the tissues of tiie 
iKxly, or may even cause death. The instruments used fop 
ascertaining tempeniture acciiraudy are (‘.ailed thermometers. 
Mereuiy, whjoh IkhIs only wh(*n great heat is applied is 
used for ivconling high temperatures or tcraperatunis shove 
the nuimal, and alcohol, which does 4iot freeze, to ¥ 6001 x 1 



(whgmH MrcaMt Maumtir 
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low tem|M'.ratuix;s. Tn thermometei's the lower limit is 
(adled zeix>, which in two foniis of thermonK'U'rs, udled the 
(^^ltigrade and Keaumur i^*s{M'.ctively, is the melting pohit 
of pure ice or the. fau^zing }Miint of pure water, which is the 
same thing. The up|X‘r limit *in thi'se two forms, and also 
in a thiixl torni, cidlod the Fahrenheit thoimtaiietcu', is the 
1a)iling point of water at the sea level. In the latter 
th6rmomoter, however, the freezing ]M)int is .32 decrees. 
The boiling point in the Fahrenheit thehnomoter is 212* 
degi^os. 1k*tw(ten these tM'o points the stem of th(umo- 
motci's is divided into units or degrats. The stem of the 
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Centigrade thermometer is divided into one hundred, that 
of the lieaumiir intc^ eighty only, while that of the Faliivn- 
heit is divided into 180 degrees or units iM^twceii the 
freezing and 1x)iliiig points. T'he. teiiiperuture is said to be 
HO mi|ny degrees Centigrade, Keaumur, or Fahrenheit, 
;iccoi'ding to which of the thive seales is adopted. (Fig. 3*2.) 
Thoiiiif)meters specially eoristruct(‘d to reconi the lowest 
tepiperatimo of the^ atmosphere in a giviMi peiiod of time 
are called minimum, and those constructed to show thfi 
highest tomperatiu'o in a give.n {K'n'tsl of time are called 
maximum thermometers. Thciiuometers ai'c also made for 
use in sick i'dl)ms and for asciMtaining the tcmpcnituio of 
hot water used for iMithing and other ])nrpoKes. Th(U‘e at‘e 
also what are called shade and sun theriiiometci'K, tind 
tlimmomotei's for measuring the heat given oil' by the 
curtlf (tcrn‘strial ivuliation thermomettu's). 

Winds. When dealing wdth the subject of ventilation it 
wasfpointed out that hot air being light tends to rise and 
csca|)o, and that the hoiivy ('old air rush(‘s in to take its 
phusc, and thcwtil ly causes strong draughts. A\'inds arc caused 
in the same way, the chief agency In'ing the sun’s rays, which 
heat the atmosphere of certain (K)rti<»ns of the earth’s sur¬ 
face duiing its rotation, while other poKions an: uimfl'cHited 
by them and ivinain comfiariitively cold. The velocity of 
the wind dc|jcnds u|M)ii the diifeiTn(;(‘s in the atmospheric 
pi'essuro, an(l vaiics from a scarcely perceptible movcmcfit to 
a velocity of over seventy miles, amounting to what is 
tormed a hurricane. Anemometers arc small instruments 
by ^which ^he vol(Xjity the wind is determined. Cold 
'winds are dpiigcroiis to hc^jilth unless our bodies are well 
pro6b(sted*by w*ann clothing. • 

RiLififall. We have already learned‘that when warm 
air containing moisture comes in contact with a cold* object 
the moisture is dSposited. lioin is caused in a similar 
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manner liy currents of cold air coming in contact with 
warm moist air, or when the waiin moist air comes in con- 

I 

tact with the tops of cold mouiitiiiris. The heavy rains 
during tiie south-west monsoon in India is caused in this 
^O'y hy.condensation of the moisture in the hot ^oist wiiuls 
hhiwing from* the Indian Ocean coming into contact with . 
the cold mountains along the west coast. The rahifaJl 
varies greatly in the diflcrant countrhjs and parts of the 
'Hnmo country. The rainfall, for example, in Lome pirts of 
India may not exceed (iO to 70 inches in the year, whiht on 
the Assam hills os much os 600 inches may fall yearly. On 
the other hand, thci'c may be no rainfall ai; alf in certain 
places throughout the entire year, as, for examjile, in Adt^n 
and some jMirts of Sind, whore the jivoragc yearly I'ainfall 
may not be more than a very few inches. We have dealt 
with the subject of scanty rainfall and the evils causv‘d by 
it. The level of the ground water depends largely u])on 
the amount of the rainfall, and the health of p(K)])le to a 
largo extent upon the depth of the gi'oiind w'ator level. The 
amount of the rainfall is ascertained by collecting the rain 
in rain-gauges and measuring the quantity collected in a 
given time. 

INFECTIOUS AND CONTAGIOUS DISEASES. 

Diseases of this kind are popularly spoken of as “ catch¬ 
ing disciiscs,” in the same sense as wo speak of catching a 
cold, 'rho^-c diseases may be S{lrcad (a) by direct contact, 
(b) through the air, (c) through water, (d) by (ood, (c) by 
clothing. Small-pox, plague, and skin diseases, such a£ 
itchT ami ringworm, arc gcxxl examples of disccisos which 
may bo ermvoyed ^)y direct contact, and are' for this reason 
(*a,llo(rcontagious diseases. Small-pox and plague can also, 
however, be convoyed through the air. ‘’Measles anePmumpB 
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arc other examples of diseases which can he (‘oiiveyoil 
through the air. Small-pox, plague, mciislcs, and mumps, 
and riciirly all diseailes of this class, can, moreover, he con- 
veycil hy moans of clothing. Diseases which are conveyed 
through th^ air and hy means of clothing arc called iii- 
foctitnis diseases. It will thus be scon that some dis¬ 
eases are both infectious and contagious, and cither of 





Fio. 33. — Bactbria of Cholkiia. (x 1500.) (RtqiKNliicod from a 
phot(if;r.iph tsikoii liy Blr. J. K. llRniuixl. 

these two terms is often, for this reason, used to meai> the 
same thing. Cholera and cntcrio fever arc the best ex¬ 
amples of diseases which Ai*c water-borne. They may also 
he causedi hy jiollutcd milk. Malarial fever may also 
*pro))a11Iy he caused hy drinking inipun} water. Con- 
suifiifition lis’the 1>cst known c.Yample (»f infectious diseases 
under this hemling which may he coinniunicatcsrl hy food. 
It may perhaps he induced hy diinking the milk or* eating 
the alfocted portions of cows suffering from that disease, 
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just as Uipo-worm is caused hy eating the flesh of dis¬ 
eased pigs, but the question is at present the subject of 
debate. 

The Oanse of InfectiouB and Contagious Diseases. 

Most of these diseases have Issen proved to in) caused by 
small living iKslicM ealle<l germs «n‘ iNictcTia. Tlioy are also 
Ciilled biieilli, tnierobes, or inicro-organisiiis. Those gernis^aro 
so small that, aeeonling to Uankin, GO cholera germs 
'V(‘ro put 111 a mw they would form a line ti|he length of 
which would be etpuil to the thickness of a hair. It has 
also l>eon calculated that if it were possible U) string them 
together 25,000 geimis would measure only. ono**half inch 
in length. Tliese germs are of vaiious sises and shajios. 
They may bo ixnind or oval, straight, curved, or even 
shaped like a corkscrew (Figs, .'b'3 and 54). 

They, as a rule, multiply by division. Kach germ 
divides into two ; the two divide into four; the four into 
eight, and so on until there may bo millions of them in a 
single drop of liquid or material on which they feed. 

nie Conditions under which Infectious and Contagious 
Diseases spread most rapidly, and how to avoid them. 
Infectious and contagious diseases spread most mpidly 
in laully lighted, Isully ventilated, and over-crowded 
houses; in places which are dirty, where the houses are 
too closely built together, where the water is i)olIuted, 
and':the habits of the people are uncUuiii. It is siiid 
that under favouniblc conditions one genn may multiply 
and produce as many as 17,000,000 in twenty-four hours. 
In oitler to escape beijig attacked by such dis/iases it is 
most important that wo should drink pure water ana milk, 
oat gO(Kl food which has 1>ocn w*oll cooked, ataUkeep |Our 
bodies, clothes, houses, and surroundings clean. The genns 
of di8et.so grow and multiply most rapidly in tl)o iKxlies of 
the weak and unhealthy. In the systems of healthy {Ksoplo 
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the germs ai'C, as it were, ejiteii up 1>y the hloocl, aiul thus 
kept from doing luirm. The impurtuiice, then^foi'e, of living 
regular luid healthy fives is obvious. 

Ifipidemic. The term epidemic is iip[)lied to diseasijs 
which attac]^, at or about the same time, many jieople living 
,in the »ime town, village, or house, and aiti capable of 
l)oing conveyed fi'om one place U) another in* air, clothing, 
or ^otherwise. • 

Endemic is the tern applied to disCiisoH which arc^ 
always present to some extent in certain phiccs to which 
they appear to be gencniily confined. 

Sporadic is M)hc term applied to cases of infectious dis- 
Ojiscs occurnng singly or in vciy Hinall numbers and at 
iiTCguloi* intervals in more or less widely He.|)nnited ])iti‘ts 
of a town or district, one case appiircntly having no ebn- 
ncction with another. 

Period of Incubation. The interval which occurs l)c- 
twcfiii the time of infection and of the appearance of 
symptoms, and dining which the disiuise is (|uietly develo])< 
ing in the system, is called the |M!ri(Kl of ineiilNitioii. 

IMMUNITY. 

Tt is a well-known hict that some persons are more liable 
to 1 m} attacked with eertiiin diseases than their neighbours. 
Tt is for this reason that diseases arc sometimes said t^ run 
in the blood of certain families. Such diseases ore cidlerl 
hereditary diseases. Uoit«iimption of the lung and cancer 
are good* examples. Diphtheria and enteric fever arc 
cxayi^os of infectious 'diseases which arc said to nin in 
families. • ()n the other hand, some ])eop]e wdio are jiroof 
against certain diseases, and are said, ithcreforo, to enjoy 
what is cpJled an immunity to these diseases. If Jsorri.in 
the person, it is called natural or innate immunity.” It 
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is a wol1-k!K)\vn fact that one attack of small-pnx iiiakos a 
{jcrsoii ^ vry much loss likoJy to he attacked with the disease 
a second time. Vaccination also protects against sTnall-{k)x 
to a largo extent. Further, it is with the view of protecting 
{)cuple from being attacked with phigue, cliolem, and other 
diseases that inoculation has been so largely practised in« 
India in past years. 1'ln* fi*eedoiii fmni snialbpox, conhured 



^>y either a ]n'evious attiu;k of the iliscaseor by va(X‘inati()n, 
and fi'om plague and other diseases by inmuilation is known 
as 'ac<|uired iiiiniunity.” 


SMALI.-POX AND VACCINATION. 

Small-pox is a disease Avhich attcdcks all classes of ^ijeople,* 
but ^seenis to act most severely on dark-skinqed i^yhes. 
Children lU'o its piosft common victims. Vho disease is 
markc^l by several distinct stages, namely: , 

Stage of Incubatioii. The period ia. 11 or 12 days. 
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Stage of Invfmon. Fur two or thi'oo dayR aftor thiH 
the pcu'Roii hjis hemlaclie, slnVuiiiigs, |xiiii in llui Imrk 
ancl legs, sickiuujs ^ voniiting, high tcmpeiutui^s and 
occasionally convulsions. This is tenned “the stiige of 
invusiuiL” , 

• Eiuptive Stage. The rash 1 logins to anpear on the 
* face, then the neck and trunk, and finally un the legs and 
anus. * The mouth, iftiso, eyes, and throat hecome a fleeted, 
and cough is la marked spnptom. This stage lasts four or 
^five days, and the rash iissumcs the fonii of clear small 
vesicles >vith a depression in the centi'e. Dining this 
stiigc the fever*becomes less. This stage has been called 
“the stage of the rash oi‘ the eniptive stage.” 

Stage of Maturation. The vesicles now liegin to 
undergo a change. Instead of I'eniaining clear they become 
tiir)iid*and opaque, and a red litig fontis iiiuiid them. 
This change is aixiompanicd by another lise in the temiieni- 
tiire hilled the “secondaiy fever.” This stage is tenned 
the iMirhsl of maturation or rijioning of the |j(x:ks. 

Stage of Dessication. The fifth and last stage is 
the fonnation of sc.al>s, whif‘h gnidually fall off, leaving 
K(‘ars. During this stage the fever aliates. I'liis is 
termed “the stage of dessication,” meaning thereby the 
drying up of the pocks. 

Small-])ox IniH diffei'eiit degi'ces of seven’ty, being some¬ 
times very mild, and ending in recovery. It is often sevA'o, 
•and ends in death from high fever, affections of the chest, 
or other complicuitinns. often Cc'iuscs permanent luid 
total Joss of flight and hctiying. Note earcfiilly that a mild 
(Suie iu one pe||”soii may give lise to a very malignant form 
ill anther fici'soji. . * 

There is another disease, viz., chiekcii-|x>x, which might 
be mistaken for small-pox, and it is just os well to tenow 
something about it aiso. 
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Chicken-Pox is a (liscaso which occurs chiefly amongst 
children. It is attended with a nish resemhling that of 
small-pox. ft is contagious, and irametimes appears in 
epidemic form. The peri(Ml of incubation may be 10 days, 
longer or shorter. The rash sometimes appears, without 
anything haidng occurred to attract attention. Tlioro may 
be, however, slight fever for a few hours, but sis a rule not 
longer tlian 24 hours, l)eforc the rsisH is visible. The fever 
is never so severe sis in smsill-pox. The rasi^i comes out in 
crojis of two or three vesicles sit dillcrent times, so thsit, 
some may still Iks (|uite clear sirid translucent, while othci-s 
have silrosuly turned turlsid fiism the formsitirm of pus inside, 
'rho vesicles are about the size of a split-})ea or smaller. 
The disease reaches its height in fnan 7 to 10 slays, and 
is all over within a fortnight. Death seldom occurs 
from it. * 

W^ith these few remarks on small-jsox and chi(;ken-]X)x wc 
shsill ])roc(^ed to consider vsiccination. ' 

VACCINATION. 

Vsiccination means inoculation with lymph, that is the 
introduction of lymph into the system as a means of pro¬ 
tection against small-pox. It hsis been csilled ‘Hhe new 
inoculation” in onlcr to distinguish it from a practice 
which prevsiiled fi*om very early times, and still prcvsiils in 
some psirts of Indisi, csilled “inoculation ” or “country vsic- 
ciiiation," by which the poison of smsdl-pox is inti^Kliiced 
into the system of hesilthy pennons with the'view of pre¬ 
venting or lessening the severity of an attsick of sm,‘ijl-pc>x. 
This effect hsis soii^etimes been obtuiiied,^^but'the piactice 
is liable to sprearl the disease to an alarming extent^ 
and ‘small-pox coiitrsicted in this wsiy has 'often proved 
fatal. Ileiicc it is that laws hsivc been passed to prevent 
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iiKXiulatioii with sniall-pox matter, and the practice is 
now rcgaidccl in many countries as a most serious 
*ciinfb. ^ 

Inoculation was introduced into England early in the 
ISth ccntui'y from Coiistsintinoplo, the capital of 'Purkey, 
apd Wiis ni use till near the close of the same cciituiy, when 
ihe iinyioitiil Jciincr discovered ‘'the new inocuTation,” now 
better known iis “ V}ic«ination.” 

1 t*Y)ecanie kTg)wn that the cow was soniotiines atta(‘ked 
with a disease called “ cow-|M)x,” and that those who milked 
such cows and got eow<)K>x curiously enough did not get 
snial 1 -{Mix, aiftl it is on I'ecord that an English farmer named 
lleiijamin >lesty inttmtionally ino(aihit(Ml his wife and two 
sons from a cow siitteiing from the disease ns a protectioH 
against small-pox. A similar belief is known to have 
existiul ^n (lormany about the same time, Avheii, it is said, 
a M'hoolmaster vaccinated two childi'eti with the same 
object*in view. T>r. *1001101' took up the question, and in 
the face of much ridicule worked at it till he established its 
truth, and in 179 tS he published the results of his oxjxjri- 
ments. One writer has said: “In the last century the 
ivsultiiig mortality in some of the countries of Eui'ofX' was 
often ccfual to the entirif population of one of their largest 
cities. Tf a nuxlern traveller could find himself transported 
to the streets of the city of hondoii as they ap|)eai*cd in the 
eai 4 ier part of the pi'esent century, it is proliabhi that nKi 
jMxailiarities of architectun*, dress, or behaviour would lie 
to him so strikingly conspicuous ns the (‘noi'moun numlicr 
of fxick-marked visages he would cncount(‘r among the 
ptople alf^cvery turn.” * 

Sinlk$ vacsiiuition was introduced mattera have assumed 
fhi entirely different aspect. A pittiHrfaoe is now-ordays 
almost one o( the rawst oYijccts to be seen in the Entish 
Isles. U^ifortiiiiatelyr the same cannot Ixi said of India. 
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ThoiiHands of men, women, and children have been 
hlciniHhed for life through ignorance and prejudice, and 
thoiiHands still o})stinatcly refuse the gift of one of'the 
greatest blessings that science has over oiferod them, and 
most strenuously oppose what is calculated to 1)0 for their 
greatest gorxl. This state of matters is to be very much 
regretted, but until the importance of vaeciiiution ijt fully* 
realiK(id, it is the duty of every educated and intelligent 
{icrson who h^is the intei'csts of vaccinatipti at heali; to 
endeavour to convince people of its real value Ity every 
possible argument in its favour. Vaccination, we must’ 
. understand, does not always pmtoct agiiinet sntall-jiox, nor, 
indeed, does one attsick of 8 mall-ix>x protect against a second 
iittack. Every person should carefully romemlun' these two 
fiwts. If, however, vaccination luis l)een successfully per- 
fornuHl, the cluinces are that for a number of yeaitf at any 
mte the viusciiuatcd pcmiii is (in the great majority of 
instiinces) proof against 8 mall-(X)x. Four good nuirks may 
be Liken as siilKcient to protect for a period of five or six 
yeai's, in some cases longer, and in otluirs for a whole lifc- 
tiiiie. A child with four gocsl p(N:ks hiis greater secuHty 
than a child with two, and still greater than a child with 
one only. The vacciruitor who vac^ciiuites unsuccessfully 
does moifi harm than good, because iguorsint people do not 
know when vaccination is successful, and believe it to be 
siWIiciont if the child’s arm is only scratched, and afterwa/ds 
turns ml and foims a scab, and are vei'y much disap|X)intod 
if their child should get small-pox afterwards. This is one 
way whereby the confidence of the ])cople is lost atid vac¬ 
cination brought into disroputc by unskilful and calrolcbS 
vaecinatoi's. » 

The following*aro* the statistics of twenty years of o?ie of 
the liOiidoii small-pox hospitals, which bear out the truth of 
the above statements: 
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PATIENTS ADMITTED WITH SMALL POX. 


1. Having one scar, ^ • 


Number 

iidimttcd. 

- 2001 

Death mto 
livr cent. 

7-73 

2. Having two scars. 

- 

■ 1446 

4'7« 

3. Having three scars, - 

- 

518 

1*95 

4. Having tour scars, - 

- 

- 544 

O.V) 

5. Said to liavc been vaccinated 
* having no scars, - 

but s 

- 370 

23r»7 


The practice^ in small-pox hospitals in England is to 
revaceinatc all nui'ses and attondarits. One wliter says 
V*ga«ling iui epidemic in 1S76-77: “All revaceiiiate^l 
attendants have^escaped, whilst the only one w'ho hud not 
luMMi rcvueciiuitcd took small-(x)x and <licd of it.” Out of 
I.^OO such attiMidants -t'l contituitod small-pox, and not oim 
of these 43 had liocn re vaccinated. 

'I'he ^following statement is an extract from a report 
on an out Limk of sma]l-|X)x in Glasgow, and shows the 
etlcet^of vaccination on the death rate: 


EFFECT OF MORTALITY. 


Of G2.3 cases vaccinated, - - 8 per 

Of 266 coses iinvucciiiutod, • 31 

Patients with gooil marks, • 3'8 

Patients with bad marks, - - 21 

Patients with no marks, - 30 


cent. died. 

99 

99 


99 


Kevaccination at the age of pulierty has piiictically the 
chhet of abolishing small-pox. • 

• The following suggestions should be carefully observed: 

1. As a 1 ‘ulo every child fihoidd have four good ])ocks. 

2. Itevaccfnatioii should lie done every six or sevetn 

.’fpai's. ^ “A person should never pass the time of puberty 
withont re'vaccination. • 

* 3 . Itevaccination should be done during epidemics of 
small-|x)x without regard to the length of time that has 
elapsed Since primary vaccination. 
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4. Rvoiy child, even the newly Iwrn, Rhould be vacci¬ 
nated if Rinalbpox is prevalent. The younger the child the 
gimter is its chance of taking the'Vlisease. 

5. Every child should be vaccinated before it is hve 
months old whether small-pox is epidemic or not. 

6. Ff for any reason it is suspected that a person is about 
to develop simill-pox, that |Mu:son should be vocciioited a!/ 
one(i. Hy doing so the disease may be averted, or what 
might otherwise have l)ecn a liad attack may turn out a 
coiuiMimtively mild one. It is well known that ViV!ci- 
natioM will overtake and destroy the 8mall-|x)x infec¬ 
tion even when the small-pox infection b<is h'iVd a start of 
two or three days. After all. however, small-pox may 
mpiXMir if the vjiccination is done too Lite. 

7. If small-]K)x breaks out in a house all the other 
memliers of the family slioidd be immediately v.‘u;einated. 

It luis Imscii already mentioned that cows sufl'er from a 
disease (allied **cow-i)ox.” This di.sease rescmiblcs small¬ 
pox in the hiiinan subject in so far as it jkissos through 
similar stag(»3. There are, however, few if any of the 
grave symptoms Avhich attend human small-pox. 'Fhe 
disease in the cow can only pnxluec |)ocks when the lymph 
is applied directly, whenuis it is well-known that small-]M)x 
may bo contiacted at a gixxit distance thrriiigh the air or 
inf(H!ted articles of clothing, etc. It is to cow-pox, as has 
a-b'ctuly becai stated, that wo are indcibted for lymph &*uit- 
able for human purposes. This lymph is of two kinds, 
viz., “lK)vine,” or the so-callod‘’‘“ealf-lymph,” and humanised 
lymph. ** 

Calf lymph is the virus of cow'-pox which has passed 
thiDugh a successive series of calves liccoming thus tioro fit 
for human use.* 

Humanised lymph is that whieh is taken from a human 
being, as in orm-to-arm vacciiuition. The oiigiiial supply, 
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however, was calf-lymph, the supply having' been kept up in 
the humnii subject instead of the calf. This constitutes the 
(lifl^rence liotween th^two. 

liunoline lymph or lymph preserved in lanolinc has of 
rec'ent years been introductKl into India and fiinu caitsful 
exiHuimfints ^inducted in the Animal Vaccination Depot at 
.f)ai'joeliiig has been found to be a most succe%8fii1 method 
of storage anil preservation, aiiid when carefully used proves 
most suecessfuHn viieciuation opeiations. 

Vsieciriation direct from the calf, however, is the most 
*Huitiible method fixmi every point of view. The system of 
vaccination*direct from the calf is to 1)e worked in the 
following manner as deseril>cd by Major Dyson in his 1 ‘eport 
on the M'orking of the Vaeeination l>e|Nirtniciit in Ileti^l 
during the throe years 1890-91, 1891-92, 1892-93: 

“A ^ilf is to be jiroeured through the village headman 
(as a rule for nothing, though eight aiimis to one rupee per 
ralf lyay sometimes have to be |Kiid) and is incxsulatod with 
lanoline lymph obtained from one of the de|)dtH, on its 
abdomen, which must of (‘oui*so be first washed Avith soap 
and wat(M‘ and then shuAcd by the vaccinator. Fi'om this 
calf all the village children an; Viiccinated, as well as a calf 
from each of the ^neighbouring \ illagcs, which aj‘c brought 
in for the purpose and rotunuKi to their owners iminodiatoly 
after inoculation. AVhen the lymph is ripe on these calves, 
Avkich is usually on the sixth day after inoculation, jho 
vaceinatoi's pnicoed to the village and A'acciiiatc from the 
calves all the children of those villages, as well as fresh 
calviis fixim^thor villages. In this way animal vaccination 
is Hjil’end throughout the*disti'ict, and the evils of arm-to- 
arm ^accin^tAm are avoided. No harm is done to the ^If, 
Avhich requires*no p»irticular care dnriqg the period the 
lymph is ripening on it.” • 

In Bengal in 189^ there were 3844 deaths from smali- 
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pox amongst children under one year of jigc, nr 17*18 per 
cent, of all the deaths from small-pox during that year. 

In the same yciir there were 6?73 deaths amongst 
children from one to six years, or .'11*18 per cent, of all 
the deaths fnmi small-{K)x, and .'19.*17 mnongst children from 
six tf) twelve years, or 17*00 |K.‘r cent, of all the deaths from, 
small-pox. * , 

l"he total numher of deaths at all ages from small-isix 
, during the year 189*2 was 22,.'159. Tluyefore 15,000 
chihlren under twelve y(‘ars of age dietl from small-)M)x 
whoso lives might hsivo heen saved if they hjul been 
proptii'ly ])i'otected against that disease by '\n‘iceiiftition. 

For the piiqxise of showing the value of vaccination [ 
hn,ye mmle use*, of two tiibles from the ro^Knl; of the 
Sanitsiry Commissione.r for llengid on vaccination foi* the 
three ye^ii-s 1890-91, 1891-92, 1892 9:1. , 

In Darjeeling 7:157 children inid<!r a year were available 
for vacciruition. The number siicei'ssfully Viu;cinat(Ml> was 
4008. 

In Puri (dagsiniiath) 29,691 children under one year wei’e 
aA’ailablc for vaccination, 'riie number siiecessfullv vac- 
ciliated was 18.5. 

I luring the year 1892-9:1 Darjeeling returned 18 deaths 
from small-j)Ox, or '08 per 10(K) of the population. 

During the same year Puri I'cturned 2221 (huiths fi'om 
snu\!l-pox, or 2*12 per 1000 of the |K)piilation. 

Tn 1887-88 ShefKcld in England suflered fiY>m an 
(‘pidemic of small-|x)x. The fidlowing statement shoM’s 
what ha))|ieiied: 


CHILDREN UNDER 10 YEAltS OF AC,V1 

Attack mto pur 1000. 

• .5 

101 


(« 


Dc.ath Rito por lOOOL 
*00 
44 


Vaooinntecl, 
Unvacciiiated, • 
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PERSONS OVER TEN YEARS OF ACE. 

Att.*ick rate per 1000. Death nito per 1000. 

*VacciiiHtcd twice, ^ - 3 *08 

Vacciimbeil oiicc, - 19 1 

Uiivoccinated, • - 94 51 

e • 

• Th^HO fi^nrcH show what liohls gDud lioth ir^ ShcHiold in 
*Knghuid and I’nri District in India, that where thcgmitest 
DpiH>sil!ion to vaccinattoii exists there exists also the largest 
d(»itli rate from Hniall>|K)x. 

^ Development of the Pock. —On the stteond or thiitl 
day aft(*r vaeeination a slight elevation can he felt with 
the finger, *irid tsi close exainiiiation half a dozen or so 
small vesicles may l)0 seen, w'hich gmdnally run together 
forming one single largtt vesicle, which hnlges niund its 
edgfw and becomes depressed in its etmtre. At the siime 
tiim* a fed ring is se.en round the |Hiek, called the **areola.'* 
The.se constitute a typical vaccine vcsich*. Duniig the 
devel(l)mLCiit of the |iock theu’e is nsiiidly slight fever, 
re.stlessne.ss, and itching, ('an* should W. hikeii that the 
|N)ek is not injured, and healing will tsike })hic‘e all the 
more. sp(‘edily. After the «sth day the eont(‘nts of the 
\(‘sicle. begin to lose theii' clean and tninsliic(‘nt ap]M‘arance 
and turn turbid owing to the fonnation of pus inside. A 
crust begins t<i form ruMir the. centre, of the jioek, and 
gradually spr(\‘uls till the whole of it is converted into a 
scab, which depending ufKiii the care tiiken falls off fnim 
the 15th to tluf .'15th day. When the crust falls oft* a 
reddish depressed sear is seen, M’hich gi'udually turns jNiler. 
'riiis f^‘ar is flie true characteristic of a successful vaceitia- 
tiftii, aivras a rule remains peimanent. The consideration of 
vsiccimfbion 8ann^t be more aptly concluded than by quot¬ 
ing the words of a distinguished writer, who sjiys rcgaixling 
simill'|M>x: * 

“ The loftiest end to Ins ivached is its complete removal 
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from ull civilised countries, and indeed from the face of the 
earth by universal vaccination and revaccination. The day 
is not far distant when the man, wonian, and child unpro¬ 
tected by vaccination will properly be rcganlcd as an 
cnoiiiy of, the human iticc and treated accordingly. Kvi- 

m ^ 

deuce of the most sfitisfactory chariu:ter as to successful 
vaccination should Ixi imperatively retpiircd of ull applicants 
for admission to schmds, aca<lemiei.s colleges, charitable 
institutions, public libraries, art galleries,*'and places of 
lalKxir legislatures, jKditical, religious, and deliberative 
IsKlies; of every purchiiscr of a ticket for purpose of 
travel; and ot every voter. In addition'HherC should be 
ill every district a systematic and penodical inspection of 
Ull persons registeml in the census by persons qualified 
and competent to pei'forin compulsory vaccination. This is 
the scientific treatment of 8mall-|K)x.” 

CllOLKltA. 

The genus t)f choleni, as has been already stated, find 
their way into our lioflies chiefly thrrjugh w'atiT, and milk 
to which water has lieen luldcd. The pericxl of incuba¬ 
tion is from a few hours to three days. 

Ssrmptoms of the Disease. AVhen the genus am 
swallowed, they gi*ow and multiply rapidly in the stomach 
arrd lM)wel8. (Iruat sickness and vomiting occur, .tud 
co])ious discharges of fluid, like rice water, escape fitmi 
the bowels. Cmnips occur hi the belly and legs. The 
skin becomes cold, the pulse w'cak, and the * patient scmui 
iH'gins to look lifeless. Tlie disease often attacKS whole 
fa.uilic8 and villages. Out of every 100 persons attackcfl 
with cholera, no less than 60 to 80 or even more die. ' 

BDOw to prevent Cholera. The best way to prevent 
cholera is by drinking none but pure water and pure 
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inilk, and eating none Imt clean food, AVe ftheiild lie 
cleanly in rMir^pcraotiR and halnts. People att^Miding 
clioleni iMitients shdfild be careful to wiinh and disinfeeri 
tlicMr liaiids l)ofore eating or drinking, otlier\YiRo they will 
run the of catching the discuiRo thcmsidvoR. The 
vomited matter and the diRohargoR from the jmwelii of the 
sick alioiild bo de8tn)yed by Imniing, or mixed with a dis¬ 
infectant immediately they escape from the Itody, earrierl 
to a safe distance, and buried deep in the ground, but' 
never near any source of water’’supply. 

Anti-Gholeia Inoculation. Anti-cholera inoculation is 
a new fofm elf preventive treatment which has done 
g(NMl. The effect of the ofioration does not last so long as 
that of vaccination. The small operation consists of puttiTig 
a hollow needle into the skin above the hip. A small 
((uantity of a sp<u:ially-prepartsd fluid serum is foraed 
through the needle under the skin, l^he poraon thus 
inocubited may get a little fevetr .and slight headache 
after the operation, but gets well in a few hours. Wo 
should get oui'sclves inoculated during outbreaks of 
cholera. 

Treatment of Cholera. Treatment is always attended 
with the best results in the first stage of the disease. The 
patient should be kept warm. As the germs of the disease 
do not grow in acid solutions, 10 or 15 drops of dilute 
ai^matic sulphuric acid, hyrlrochloric acid, acetic acidf or 
even a little vinegar or lime juice should lie given. Tn the 
first stage of the illness, bne drop of laudanum may bo 
given to a* child one y(MU* old, and one drop for every 
^ear gf the jatient up to twenty or thirty drops may bo 
givers to grown-up persons. In the Jatter stagess of •the 
disease opium sboukl never be given? On the other 
hand, the patient should bo stiniuhited and kept Varm. 
The le^ should bd rubbed if cramps are present. Ice 
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may bo sucked in li1)cral quantity, and small quantities 
of milk, conjee, or nee water should be given at 8hui*t 

I \ * 

intervals. 


MALAKTAI. mT.R. 

. . ' . . * 

This is one of the iiiosl common fcvei'S in India, and ^ 

accounts for a very groat deal of ilk health, poverty, and 
distress. No fewer than deaths from. fev(‘rs, 

no d<iiibt ehielly of malarial oHgin, ms'iirred among the^ 
general population of India during the 3 ^ear The 

disease is (Rinsed by a small living animal fairastto whi(‘h is 
found in the blocnl. The diseiise prevails chiefly in places 
wiicrc the water supply is liad and the soil water'logged, 
and it is lielieved by some that the luirasitc may bo con- 
veyt'd into the system thnnigh wati‘r. M(»S(piitocs of a 
particular kind, called “anopheles,” ai'C, however, known 
to be the chief iihkIc of spi'eading the disease fi'oni one 
(lerson to another. The perhsl of inculiiition is fixed at 
from to 12 days, 'riui attack may, however, come on 
at once. 

SsrmptoiiiB of the Disease. Malarial fever has a hot, 
a cold, and a sweating stiige. 'Fhe iKitient feels very well 
after an attack is ovei*. If nothing is done to 0111*0 it, 
however, nq)eatcd attiicks will (X‘cui‘. The blocxl is soon 
deiftroyed, the spleen enlarges, and the piitient beeoiiies 
pale and ilMooking, and may remain in p(X)r health for, 
yCal'S, and ultimately die cithef from the disease itself or 
something else bnmglit on by it, such as dysentery or 
some affection of the liver. ‘. *• 

I I 

How to inoTont Malarial Fever. All hollews should 
be filled up to prevent water from lodging in them and 
thus *fonniiig breeding places for mosquitoes. For the 
same reason all old tin cans, earthen yits, or other recep- 
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taclos should not bo allowed to He alwiit houses. Water 
should not he k^t standing too long in Imth-i'ooms or olse- 
wficrc in or near hrffnan dwellings. Korosine oil kills the 
larvae of mosquitoes when poured on the 8111 * 101*0 of water. 
It mayj)c qped when dealing with tanks. AVe should got 
•rid of mosfpiitoes or sleep inside curtains keo]) them 
from* biting us More especially, it is desirable that wo 
should protect oursc^es at nighty as the mos4|uit(M‘s whose 
bites bring on attacks of malai'ial fever are nuMt a(*tive at* 
night time. Persons sufreiing fwm malarial fever should 
be kept separate. Captiiin Birdw'oiMl, of the Tnrliaii Medical 
Service, siTggests the following fuither mc'asures, vi/., the 
prohibition of digging and excavating of earth or jKiiids, 
the prevention of brick or tile making close to toivns iind 
villages, the use of masonry drains, and that all canals an<l 
irrigation chaiinclH within munieijad limits should be lined 
with cement, the use of gauze windows and <1ch)I's, and the 
moro general use of (juinine. 

Treatment of Malarial Fever. If the disivaso is alreoily 
in the system, the best way to keep off attacks is by 
taking r|uinine. This medicine can be bought at any Post 
OHice in India, in five-grain ])ice jau'kets. Duiiiigthe year 
1899 no less than .*l,.'h‘17,2‘iG of these five-grain juickets wei'e 
sold in Bengal alone. An adult may take as much as four 
or five grains every four hours, or even larger doses at 
hhigei* intcn'als, and young children oiui fa* two grains 
three times daily. There can be no doubt that of all 
remedies for malarial fevef quinine has Ixjen pn>veil to Ix) 

the most valuable. 

« • •• 


PLAGUE. • 

The gems of plague are supposed to get into the System 
through’ the skin by direct contact, thraugh the lungs, by 
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contact \vith infoctcxl clothing, or thmiigh living in an 
infectud house. It is helieved that the dispaso is conveyed 
from place to place by clogs, (»itR, rarto, mice, ants, flics, 
bugs, fleas, and lice. It is also believed that the germs can 
bo conveyed by clothes, grain, and other focxl supplies, such 
as gheu^' oil, jaggery, milk, butter, ciinls, cocoaiiuts, dates,, 
etc., infected by ruts nr other animals, and through tfa^ air. 
It is very important, therefore, during«K‘.pidcmies of plague 
> to ex|Mise grain, etc., to sunlight, which kilU the gcjrms of 
the disease. 'J'he dangei's of old rags arc sup]K)scd to lie 
in the fleas carncnl aliout in them. It is still iinecrtain, 
however, how far liugs and fleas account for the 
sprciui of plague. Cattle, horses, and fowls do not, it is 
supposed, sutler from the (liscasc. Monkeys and stpiirrcls 
do. Tlic sputum, vomited matttir, and discharges of 
patients may also sprcjul the disease. Eating with unclean 
hands and drinking out of A'essels used by the sick have 
betiii known to cause the rliscuso. Tlie stilivu, it iscsaid, 
may harbour plague gei'ms for weeks after convalescence. 
The perusl of incubation in this disease is from two to 
seven days. 

Symptoms of Plague. Tlireo days are ssiid to be the 
most common interval between the time of exposure to the 
disease and the ap|)earance of the symptoms. Ten days 
are. perhaps the longest interval. The symjitoms appear 
siuklenly. Shiven'ng, high fever, ipiick pulse, tpiick brcatii- 
ing, intense headache, red eyes, vomiting, and great weak¬ 
ness are the chief symptoms. .Theiv may also be coughing, 
and the psitiont may be unable to sleep. SweXing of the 
glands are common in the armpit, front of thc^plt)ow,< 
groins, neck, and other parts of the b(.xly. lliese sw'eliings 
arc veiy hard aiud painful, and the patient resists any' 
attempt to examine them. The jiatient may bo noisy, but 
08 a rule is dull and takes no interest *in what is ^ing on 
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around him. Death may tjike place within two days after 
the symptoms ag^3car. 

^ow to inreTenr^lagne. Professor HafiTkiiio has said 
that if an actiialiy first case of plague is discovered in n 
big jrapulati^n it is almost as eas^* to an-cst its dcvelopineiit 
Uf put out a burning match, but tliat it js liopeiess to 
check it after the disease has spread. Pnifessor Ifutlhine 
was shown some hoascs in Dojiibav in which thei*e were 
700 t(i 1000« people living where cases of plague were * 
occuriing daily all over the ward, fie eanic to the con¬ 
clusion that something mon; tiian the burning of sulphur in 
the staHJts*anil ^ther measures were required to arrest thc< 
gn)wth of the diseiise in the (;ity. In view of the success 
of vaecinaiion in preventing sniali-pox, Professor llaflichie 
began to work out a mojins of preventing people from being 
attacked with plague. As the result of his lalioui's he was 
able to prepivre a serum wuich h<; found liiul this effect, and 
first tried thucflW t of it on rats, which catch plague rcjulily. 
Ho siiys, “ Take twenty healthy rats got fi'om a ship, which 
has come from a port wncre there is no plague. Imx^ulnti* 
ten of these nits with the serum and leave the other ten 
alone. Put the twenty rats all together and put a rat 
suflering from plague among them. It will be found 
through course of time that eight or nine or all the mis 
that have not been inoculated will die of plague, and only 
oite or none of the inociilatcMl rats will die.” Professor 
ITaffkine, after careful observations on rats, began to 
inoculate human beings. Kuro|jean and Tndian gentlemen 
alike offerfid themselves^ to bo inoculated to prove the 
3iarm1pwsnc88^of the operation, which is done in the same 
way tis imlculatioii against cholera. Major Hanncrmaa, of 
' the Indian Mc&ical Scr\*ice, SupcrintcndDiit of the Plague 
liesearch Ija4ioratory, Pombay, in a report dealing wtth the 
value ot inoculatioif in preventing plague, based on care- 
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fill and rclialdc tcslR made ilnring the cpidcniicR liotwoen 
the years IS07 and 1900, aiTiveBatthcfollyiviiigcoiiclnsionK, 
viz.: 

{a) That inoculation is harmless; 

(h) That when given before signs of plague ^re apparent 
t hi\s in many cases at least the power of av&ling 
the disease; " 

(r;) That inoculation confers a high* degree of imfhunity 
from plague, and so reduces very greatly the 
number of attiieks, and that when, in spite of 
inoculation, a person is attackcnl, his chances of 
recovery are \ery greatly incrciGsed. Professor 
llalFkine's si^rnni therefore promises well, and 
evidence as to its real value as a proAcntive of 
plague is daily accumulating. 

Treatment of Plague. No kind of treatment seems to 
be of much value. The patient should be ko])t lying down. 
Patients suffering fiimi jdague emi be best tro,at(Ml in 
hospitals, where they receive goiMl medical attendance mid 
kind, skilful, and (direful nursing. The chances of other 
nicnibei'H of the family and of ]H'ople living in the neigh 
boiirluMKl Pitching the disease ai'c thus greatly lessened. 
Moreover, removal to a hospital is oiu; of the best ways of 
keeping the disease from spreading generally. The feai* of 
hof^iitals and concealment of cases have been the chief 
causes of the spread of plague in India. 

DYtaCNTERY. 

This disease is (»iused by a vegetable parasite, M’hich is t6 
be found chiefly in the Imwel discharges. Th^ pail^itcs 
have also been foflnd in the walls of the bowel, the sputum' 
of tho*pationt, and in liver and lung abscesses. »The disease 
is very common in India amongst both Indians and Euro- 
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poaiiR, and pnrt-ionlnrly in jiiils and othor pincca wIuto 
iiuuiy people Ji^ togotlicr and where there w iiiRultieient 
vAitilutioii. Clulciifirvis tompcniture, chills, Uni food, 
))adly c(M)ked food, raw vegcta)>les, liod air, liad water, all 
predispose to attacks of the discitsc. 

^ SymiptoiiiB of Dysenteiy. The lower lioweMn dysentery 
bccoqios ulcerated. The ulcers may he very small in 
mild eases or very Urge in severe cases. There is always 
griping and which are sometimes very great. The 

dis(‘harges fitmi the bowel, consisting chiefly of slime 
and blood, may be ])a.sscd several times in an hour 
in InuI ciiitbs. These discharges arc so dangerruis, that in 
jails and elsewhere it is the rule to have them hiirne<l. 
Patients after recovery veiy often remain in poor health. 

Dvseiitcrv is one of the most common causes of abscess of 

» ■ 

the liwir. 

Prevention of Dysenteiy. Th(i only way to avoid 
an attiick of this disejise is to he careful about >vhat wo 
C!it and drink, avoid chills, and have plenty of fitssh 
air. 

Treatment of Dysentery. Complete rest in ImkI is 
nccesssity A dose of caHtor oil and laudanum is a safe 
meilicine to take in the first stiige of the disease. Ipecacii- 
anhii is also a v^iluable medicine to use. Milk frasl should 
alone 1»e taken. Hot moist applications to the 1>elly are 
very soothing. Careful medical tFeatment and gcNsl imrs- 
ing arc often iicede<l. Tf a case of dysentery is treated 
in its early stage with re|)hated doses of saline purgative, 
such iis KpNom salts, iMs^'niiing with <iiic half ounce in 
Watcr^flnd giving teospooiifnl doses every two hours aftor- 
warc/o until t^ie howols are very freely opened, the disease 
'in most cases w&l he cut shoit. 
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ENTERIC FEVER. /' 

This rliscaso, like oliolcni, is caused chiefly by polluted 
milk and water. It is believed that it can also las caused 
by liiul'gas from foul dmins. Attendants on the sick may 
coiitnict this (lisease also thif )u^h soiled hands. Enteric /ever, 
until recently, was supposed to be a disease of rare-occiir- 
* rciieo amongst natives of India. Captain Rogers, I.MjS., Has, 
however, lately shown that it is very common amongst 
them in Calcutto Eiinipcans arc oftmi attackfid srioii after 
they unive in India. It is common amonget sohiiers. The 
geimis arc found chiefly in tin; discharges from the bowels. 
They are also, however, found in the urine during conva¬ 
lescence. If any of these discharges arc thniwn carelessly 
about anywh(M'(i, they dry iij), get lilown about by the 
wind, and often find their way into our winter an<l milk 
supply. The genus, it is said, may remain in an active 
state in the form of dust for a long time. The discharges 
may also find their way into wells anrl tanks by soaking 
into the ground. Water thus polliiu^d, if used for washing 
milk vessels, or ailded to milk, will spread the disease. It 
is vciy important that all discharges from the bowels 
should bo destiDycd or disinfcetiHl at once, as in cases 
of choleni. (Inuit care should also be taken to keep the 
bedding and clothes of the patient thoroughly clean. ^ 

Ssrmptoms of Enteric Fever. This disease has a long^ 
))cri(Ml of inculaicion (10 to days), and the fNitieiit 
may be ill all this time and yet able to w'alk ubout. En¬ 
teric fever is a disease in which the small boV^l hw 
numoroiis ulcers. Frequent and loose discharges frodi the 
bowel, very like*^ {)oa-soup in colour and 'consistency, are' 
a conhiion symptom. The bowel l>ecome8 exceedingly thin 
owing to the ulcers eating into it. ' The ulceration also 
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causcR blccrling at times, and not infrequently the ulcers 
eat completely ^^)ugh the walls of the bowel, and in this 
way cause the suwSGii death of the patient. 

Prevention of Enteric Fever. This is n disease in 
which iiioculatiun as a preventive measure has also been 
^licd* with good results so far. Hero agijin, however, 
good •drinking water, good milk, and goisl fooil ait: the 
best moans of proveneion. 

^Areatment lof Enteric Fever. The patient should bo 
kept lying in Ixid until all danger from blooding or risk of 
perforation of the bowel has disappeared, in no kind of 
disease is^carefcd medical attendiuice and nursing more 
needed. Jf the greatest care is not taken when the patient 
is beginning to get well, a second or even third attack nAy 
occur. 

* HYT)K*()PHOJMA. 

'fbis disease is very common amongst both Europeans 
and Indians. It is caused by the bite of animals suffeiing 
fitim a fliseasc called rabies. The saliva of such aniniaJs is 
sufficient to cause the disease if it comes in contact with 
a sore or abrosirMi of the skin of the hand or other [lart of 
the iNsly. 'fhe bites of rabid dogs arc the Tiiost common 
cause. Foxes, wolves, jackals, cats, and even cows and 
horses may snilcr fiimi rabies. Animals af1(M:ted with this 
disease are said to be mad. The madness may lie of either 
a raving or a dumb kind. 

Symptoms of Eaving IC&dneBS in Dogs. 1'he dogs are 
at first ({ulbt, full of fear and do not care to move aliout. 
They ^on afterwards become ill-natured and refuse to cut 
their*food^ but will chew pieces of wood, cloth, mudf or 
anything else tKcy may find lying alKmt,*und in this stage 
are ajit to run wildly almut snapping at anything df' any¬ 
body they happen td meet. 
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BsrmptoniB of Dumb Madness in Dogs. In this form 
of madness the chief 83 nnptoms are the early loss of 
power of the hind legs and lower jaws: The animal cannot 
swallow, and soon dies. 

Symptoms of Hydrophobia in Hnman E^oingik The 

petiod of incubation in this disciiso is longer sometimes 
than in any other known form of disease. Symptoms may 
not api)car for many months after «the bite. The first 
^ symptoms arc very often discomfoi't and paki in the place 
where the patient was bitten. The first symptoms, how¬ 
ever, may be loss of spirits and sleciplessnoss. The appetite 
may also 1 n) lost. There is a choking feeling in the throat, 
and the [Nitieiit may not be able to swallow even water 
wKhont bnngiiig on s{Ki8ms. Ib'eathing is difii(nilt. The 
[mtieiit has a scared lcM>k. The saliva which collects in 
the mouth is spit anywhere, and even into tin*, brees of 
the attendants. The pitient becomes very noisy, and 
soon dies from exhaustion. The attiick seldom ''lasts 
longer than 11*001 two to four days. Jbceovery seldom 
takes place. 

Treatment of Bites of Babid Animals. Animals 
siip|M)se(l to bo imul which luive bittt'n anylKxly should 
not be killed. They should 1 m*. kept tied u]) to see 
whether they ara really mad. Caustic or a hot imn wini 
should be freely applied to tin; wound. If the animal is 
mad, the {Kitient should go at once to the l^astcur Institiice 
for what is called the anti-rabii; 101*01 of treatment. The 
n^siilts of this treiitment at theM’osteur Tnstitute in Pans, 
in 1891), show a death-rate of 0*25 per cent, orl death in 
every 100 pi'rsons treated. The dmth-nite among.those 
bitten by rabid animals, and who have not Mimh^gonc 
tii'atmeiit, vai*ies aceoiiling to the class of the animal. 
Some Siuthorities give the death-rate among ■those bitten 
by mbid dogs as 30 to 35 piT (Hint., others 50 to 55 
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per cent., or higher, or ii moan death-rate of 42 per cent., 
that is 168 in ^yciy 400 persons. Amongst those bitten 
by wolves and jsichTtls the death-nite is alaint 80 ]nm‘ eont., 
oi' *120 ill every 400 jMirsons. 'rhere is at Kasaiili an 
Institute to^whie.h pei'suiis who arc bitten by valiitl dogs 
^r other aninuds may go for treatment, ^ind I would 
strongly advise any person who may be liitteii to go tliero 
at once. • 

'Pho /ollowiiig directions for those who wish to go have 
been drawn up by Colonel Ramber, of the Indian Medical 
Service:— Place where the Imtiinte i/i Located. —Kusauli, a hill 
sUition 9 ihiles 4runi Kalka Itailway Station. Kalka is .*18 
miles from Cmliulla by I'ailway. Ctmmjance. —l)aridicsand 
horses. Situation of Ho^jnfaL - -Manoi' house. Trmtmnd^— 
Free to all classes of jieople. Nature of Treatment —IfyiK)- 
deiTniif inoeiilation, emnsing little or no jiain, merely the 
prick of the neeille. No eonfinemeut to bed or qiiai'tei's 
during the entire eoui'se of the treatment. Perhf of treat- 
menu Foilnight to three weeks. Atteiuhince.— Daily at 
lO.rlO A.M. Arcommotlation. J’cj'sons bitten by rabid animals 
ai'o treated as outdoor [latieiits. lAKlgings for Kuro|)eauH 
and Eurasians, dak bungalow and hotels; for Imlians, semi 
and private ItMlging houses in laizar. 

It is iinderstoiKl that a philanthropic Indian gentleman 
has recently given funds for providing free acriommodation 
for sixteen poor Native patients, while a Parsi gentleBjaii 
pnivides blankets and clothing during the cold weather, 
and foiKl if necessary. It is particularly I'equestcd that 
patients sliTnild avail themselves of the ti'catment without 
finy of time, os the sooner they placse themselves under 
treatment «the greater are the chances of their immiiiiity 
'fix>m hydrophobia. 321 cases of bites wcib treated lietween 
9th August,*1900, and the end of the following yedlr. Of 
the animals which 'inflicted the bites 282 were dogs, 27 
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jackalR, 6 wolves, foxes, and horses, mules and cats one 
etich. fljickal 1)itcs are re{)ortf}d to have lyion most severe, 
re<|iiiriii^ special e^ire, jis tlie virus irr lyVen slii^lit wmiiids 
eausexl by jackals is very stn>ii^. Major Semple, Ji.A.M.C., 
the medical officesr in charge, ii^.marks in his report that 
many of the native patients ariive with the idea tliat they 
are coming to a hospital, and that they have got to remain ‘ 
in laid during the whole course of treatment; they seem 
agmciibly surpnsed on learning that this ia not the case, 
and that they can go al>out as usual. 

How to prevent the Spread of Oontagions and infhetiong 
Hiseasea The chief means whereby thiS' objdct may be 
effe(‘ted are: (1) notification, (2) isolation, (3) segregation, 
uir.l (4) disinfection. 

Notification of all cases of infectious disease shoidd bo 
inHiRt(‘<l upon everyw'hcro. This would enable the Health 
Authorities to take steps to prevent outbreaks of disetise 
assuming serious dimensions. In every instance v/here 
suitable accomnuMlation is not avaihible for treating in¬ 
fectious cases ill private houses, the patient should be 
removed to a hospital specially set afiart for the reception 
atul treatment of such cases. I'his is ctdled isolation. It 
would be far better in the interests of the patient, friends, 
and other people, if all such cases were timted in 
hospital, and they are very ill-iul vised u'ho raise objections. 

Jt is sometimes considered desirable not only to rcuuwe 
the sick, but also to prevent those w'ho have been in contact, 
with the sick from mi.\ing wivh other people until it is 
certain that the risk of infection is over. Special camps 
are sometimes provided for this puipose. This is'fcn^^i^ 
os mregation. 
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DISINFECTION. 

Mr 

Disinfection has )>cen defined as the destrnctioii of the 
most stable known infective matter, that is to sa\' the 
^libinfcction of the ^citiis of disciUKc and their spores. The 
agents employed for eftectin^ this are known os dis¬ 
infectants. Some (iliemical agents merely restrain the 
growth, of disQiisc germs, but do nut destroy them. These i 
are called antiseptics, of which bonix and boracie arid, used 
for preserving fiMxl stuffs, and lime arc examples. Othei's 
simply coth'cal smells, and are known as dcfshmuits. Chur- 
coiil and camphor ai'e used for this ])urpose in urinals. 
'L'ar is largely iisimI for the walls and wood-work of lati'iucs 
and receptacles for refuse. Condy's fluid and eucalyptus 
are Isu'gely used in Eimiiieaii families. Disinfexstioii may 
be Ciirried out in three ilifferejit ways: 1 st, by fumigation; 
2nd,»by the use of chemicals; .‘ini, by heat. 

Fumigation. Fumigation with sulphur is a mctluNl 
which is well known evcrywhei’c, and is still very largely 
employed in India. The use of sulphur fumes has, how 
ever, been show n to be a mere farce. The only read gotsl 
obtained is when the dtKirs atirl w'iiidr)ws are opi'iied after 
fumigation to mlmit fresh air Chloriiu* gas and earbolic 
acid vapour have also b(‘en used. It may be said, how'- 
etei', of fumigation in geneml that it is of little use. • 

Chemical Disinfectants. The best disinfectants, and 
thfwe most commonly used’, are carbolic acid and corrosive 
sublimate.* Cahert's carbolic pow'der, Macdougall’s j)owdcr, 
•Jeye’^*phenyle, and l^awe’s disinfectants are useful forms of 
chemical chsinfectants. The latter may be used in the lit^uitl 
form, in the fom of soap, or us u pow’den It has l)een ex¬ 
tensively used in cases of sickness foi* washing, for cleaning 
floors, for latrines, ilrinals, and numerous other purposes. 
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Heat. ThiR ia tho best disinfoctant of all. The fonns in 
which heat has been employed arc by the direct use of the 
flame, by boiling, by tho use r)f dry gas*W vapour genemted 
in a diHinfcctiiig chamber or stove, by steam vapour and 
steam, and by means of fuitiirated steam conflned under 
pressure in stoves, ffot air is o1)j(‘etionable, on the ground 
that the tem])cratui'e necessary to do8trf)y the g(!ms of 
disciisfi is so gre<it that the articles toiil>o disinfected would 
•in most cases ])o destroyed. Leather anf!i india-riib})or 
grxsls are destroyed when exposed to great heat in any 
form. Prolonged iMtiling destn>ys almost all germs of 
inf(H‘<tious disease. For all pnicticsd purpt^es boiling is a 
safe and simple means of disinfection for ordinary housts 
hold use. l^nling is also largely used for steiilising water 
and milk, and instruments used for performing surgirsal 
operations. For th(‘ disinfeetioii of rooms the use what 
arc called Kqulfex spr.iym's is to be ree^immoiided. These 
are small haiul pumps into which the disinfecting liqirid is 
pounxl. By working the handle the fluid is forced out of 
tho pump in the foi'in of a fine spray. For disinfection on 
a large scale, how'cver, sucJi as, for cxanqilc, the bedding 
'and clothing of a ]Kitictit or the crew of a shit), 
armngenKmt'S ai'c necess.‘iry; and, as these ai'o very ex¬ 
pensive, they have to be pi*t>vuhul by the Health Authorities. 
Ijarge steam disinfectors am used, of which the **1l)quifex 
Sto\e’' is the liest. The articles to be disinfected are pflt 
into a large wire cage, the door of the stove, is shut and 
firmly fixeil by means of screws, steam under pressum, in 
Oilier to get the greatest hetit txissible, is then'admitted. 
After the expiration of half an hour, or less time ever, the 
artide.8 thus treated may tie safely nmiovod and iised again. 
Every large city and tdwn should be pmvided with Eqiiifcx 
stoves tor public, use. 

The following inatriictions, liased chiefly on suggestions 
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coiitaiiicrl in Parkcs* Ilf/ffiem, regiirrlin^ disinfection may 
ho found nsefu^ in dealing with eases of infectious and 
coAtugious disease.'** 

I. DISINFKCTION OF EXCRF/fA AND D1SCHAK(;KS. 

. Thii Allowing solutions hjive been rocommeydod : 

A. Carbolic acid solution (1 in 20), ie. 1 pirt of acid 
^ * in every 20^jarts of water. 

/A'Mcmfl’ic chloride solution (1 in 1000). 

Foicmula Genkkai.ly Used. 

Bicliloriile of iiicrcury, - - - - ^ ox. 

Ifydrflchlork'. acid,.] o/.. 

C'oniiiuii'cial aiiulinc liliic, ^niLiih 

Water,.3 gallons 

N.ff .—This coii'tMles metals and is itoisonous. 

C. I/al solution (1 in 20). 

/A* Lawe’s fluid (5 in 100). 

Efbl^cr of these solutions should be applied to the vomited 
matter or excreta immediately they { 11*0 cx])olled ; they 
should then bo collected and mixed with an equal ((iiantity 
of the disinfecting solution, allowed to stind for a (jiuirter 
of an hour, and then be burnt or buried. 

Dry earth, charcoal, quick-lime, chloride of lime, and 
carbolic ac'.id ])owder are useful deodorisers. 

Quicklime, 5 piii'ts, and carbolic acid, 1 ijart, make a 
goc^ deodorising mixture. • 

• II. DISINFFXTTON OF CLOTHING AND BKDDING. 

1. Burning is best, and all articles of little value should 
be bifrijlt.* 

2. foiling, or at least soaking, of infected clothing a|id 

bedding for 24 Tiours in some disinfecting liquid, such as 
one of the following, is useful; * 

(a) Fzal, 5 parts to 100 water. 
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(h) Ghlurido of liiiio, 2 otinces to I gallon of water. 

(c) Carbolic acid, 5 parts to 100 of wii/.er. 

{(f) Bichloride of mercury (I in lOOO) solution. 

{(i) Lawe's fluid (2 in 100). 

After HOiiking in any one of those solutions, the ‘ilotbing 
should bo bulled :itid thoroughly washed with sosip and 
warm water. ^ 

III. msiNKKCTION OP ROOMS AND FJRNITURK. 

Fresh air and sunlight should be freely iidmittcd. All 
wocnl-work should be well scru1)lH‘d with soft sc ip and hot 
water, or Wiished with a mercuric chloride solution (1 in 
flOOO), chloride of lime (L in 100), or Ijsiwc's fluid (2 in 
100). The walls should be tretitcd similarly. S])niying 
with a hand pump will suffice (Fig. .‘fb). Biimboo syringes 
arc sometiinos used for this puriH>se. 

These disinfectants are also useful for disinfecting diaiiis, 
latrines, and similar places. In W(‘ak solution they may be 
used for disinfecting the hands and IsKlies of attendants on 
the sick and others brought into contact with the infection. 
The vapour of formic aldehyde has been highly s])oken of 
as a disinfectant for rooms. Any valuable articles of 
clothing made of silk or other cxj>eiisivo material which 
would be spoiled by disinfecting them should be spread out 
ami carefully exjmsed to the sun. ^ 

All rooms in which the sick are treated should be kept 
scmpulously cloiin and well ventilated. The room shoiihl 
conUiin as little furniture as possible. Clothes, mats, books, 
papers, etc., should be removed. Nothing should be taken 
ou^ till disinfected, and this more especially applies'to the 
discharges from the bixiy. Nurses should always bi 
dressod neatly and cleanly, and should be careful not to eat 
with infected hands. The sprcrnl of disease can also bo 
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checked tc^a^argc extent by ])ersoiial cleanliness, avoiding 
•overcrowding, A’esh air and light, and* th^ lime-washing of 
houses insid^ and outside. • 
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PERSONAL HYGIENE. 

Exercise. It is impossible to remain in good hoalih 
without taking exercise of some kind. Exorcise is genenilly 
taken with the object of improving the quality and increas¬ 
ing-the size and strength of the muscles of our bodies It 
do(!H a great (leal more than that, however. It helps to keep 
the other paits of our Ixxlics in a Inialthy and active state. 
During exercise the blood passes much ^more quickly 
through tin; lungs than at ordinary times, and more air 
and consequently more oxygen are inhaled and more 
carbonic acid gas is given off. There is also a large 
increase in the amount of wateiy vapour exhaled. In 
ordinary breathing 480 cubic inches of air arc tiiken into 
the lungs per minute. During walking at the rate of four 
miles per hour 2400 cubic inches of air are inlialed per 
minute, while at the rate of six miles i)er hour the amount 
inhalcMl is 3360 cubic inches. During exercise the hings 
and chest walls should bo perfectly free in their movements. 
DiOieiilt br(‘athing and sighing while taking exercise i)oint 
to the fact tliat there is too much blood in the lungs, and 
that rest is needed (Purkes). During exercise there is 
an increased flow of sweat, whicli also contains waste matter 
in large (piantitics. More work is imjmscd on the heart, 
which becomes stronger and thicker when used pro])crly. 
Tlv) blood is purified, the appetite improves, and food is 
more easily digested. Exercise also helps to keep up the 
heat of the Ixsly Our brains, moreover, work better if we 
take ph^> sical exercise regularly. Exercise is jxirticidarly 
necessary in Indhi, where the heat tends to inake'M)6o))k 
lazy and insu'tive. Persons who travel aboiit in p'^Ikies 
and other conveyances and take no cxcrcish* and who cat a 
greatvleal, and more especially such food as fat and sugar, 
generally become, us has already been stated, very stout. 
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The forms of exercise arc numoroiis. \Vc should all select 
that form which suits us best, whether it be ridin;', 
nasties, bicycling,, walking, cricket, tennis, badminton, 
football, hockey, golf, rowing and boating, or the use of 
dumbclls, or wrestling. Many of these forms of exercise 
are yrdll kifown and much liked by the natives of India. 
The exercises taken should vary to some extent, so that 
no pjg't of our bodiog will suffer from neglect. 

it is suppojed that a walk of nine miles daily is sufficient • 
exercise for a man whose duties during the day arc of a 
sedentary nature (Parki's). If our labours are of a physical 
kind, oiimsjHire time should be spent in harmless amuse- 
incuts and improving our minds. It often happens that 
young persons become Um) fond of gaimcs and other ainyse- 
m(‘nt.s, unrl neglect their studies, and grow up with big 
bodies, but little mental culture. In trying to develop our 
stixmgth and our bodies our brains shouhl not be entirely 
ne|{1yi!ted. “ It is the mind that make.s the man.” 

Bnles as to Exercise. Kxccssive or barlly-regiilattKl exer- 
cis(i caiLses too much pressure in the blood-vessels in the 
lungs, and bleeding sometime^s takes place from tins cause. 
Heart disease is often caused in the same wav. Too little 

If 

exercise, on the other hand, also does harm, and may even 
bring about a condition of the lungs which makes them 
more liabh* to be attacked by diseases, such as cunsiimp- 
t^n and broneliitis. Fatty forsl is of great bemffit to t^ose 
who take iiuii'h exercise. Spirits are injunons. Water is 
the best licpiid to take, and should be taken, during hard 
exercise, ii« small quantities at short intervals, instead of in 
ilargo <|rtnntitics aftm* cxcTcise. is finishcil. It is best to take 
exei^isc iq tfke open air, because ns much oxygen as jK)S|iblo 
is required to fhirify the blood, which'dlying exercise con¬ 
tains a veryjniich larger amount of earlNUiie acid gus than 
iluring rest. • 
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Best aad Sleep. Rest of body uiid mind is as much 
needed as exercise for the maintenance of ^ood healtli. It 
is during rest that the repair and the renewal of our tissiK» 
take place. Rest is obtained chiefly during the hours of 
sleep. Sleep has for this reason been callerl “Nature’s 
sweet restorer.” Sleep is most sound and refreshing in 
rooms which 'are (piiot, dark, well ventilat($d, and neither 
too hot nor too cold. (Ircat heat ^prevents sleep, and 
prolonged sleeplessness brings on ill-hcalt]L. It is 'for 
this retisori that punkahs, electric fans, and other artiflcial 
means of producing a feeling of coolness in the air are used 
in India during hot W'cathcr. Hard luuls are nioH$ healthy 
to sleep on than soft beds. It is a niistsikc to lie ui)on 
floprs. They may bo damp, or foul aii* fmm the underlying 
ground may bo inhaled. Fever, dysentery, chills, and 
rheumatism may be caused in this way. 'niere is, more 
over, gi*eat danger of being bitttui by snakes or other 
|K)iBonous animals. The use of raised beds is strongly 
rcconimended. In order to enjoy a good night’s rest it is 
iniporLiiit that our laxlding should be clean. The clothing 
which wo weiir at night should be made of some light 
woollen material. Linen sheets should be used, and the 
under covenng shoidd bo made of the same material. 
After wo got out of lied in the morning our bed clothes and 
bedding should bo well aired and ex}K)sed to the sun, and os 
mu^h air shoidd be admitted to our bed-rooms as |x)ssibje. 
During sleep our hcuids should not be (covered. This leads 
to rebreathing the foul air exhaled from the lunga It is 
for this reason also that two persons shoulcL not sleep 
together. Separate beds should be used. Animals -should 
not bo allowed to sleep in bixl-rooms, as they use u^ the 
oxygen of the air,, and give oft* carbonic acid gas. Lamps, 
candlcn, and chaixsoal fires also, as we knoAv, vitiate the air, 
and should not be kept burning iin bed-rooms if it is 
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poasiblo to do without them. should always 1ms 

done in cnok-hcuisns, and never in sleeping rooms. Sleeping 
roibms should contain as little fiirnitiirc as possible, as 
furniture takes up air spiice. Mosquito curbiins are ex¬ 
tremely useful as a protection against mosquitoes, whose 
whiles* (listurT) sleep, and, us we know, can cause malarial 

• fever^ We should not retire to rest on empty stomachs, 
because even diinng sleep the hciirt, lungs, and other 
organs.eon tinge to work, and require to be nourished. A ■ 
light meal will not only supply the energy to enable our 
organs to perform thoir duties during the hours of sleep, 
but will ahio assist in inducing sleep. We should not retire 
to rest ininiedlately after eating a heavy meal. The heart 
and stoiuiich are both situated on the left side of the Ixily, 
and close to each other, although separated by the 
diapligigni, or inidrill'. A full stoiuiich interferes with 
the free action of the hetirt; a person should not therefore 
go to slc(q) lying on the left side. It is better for this 
reason to lie on the right side Palpitiition of the heart, 
which is a common complaint, is often caused by pressure 
of the stomach on llio heart. I'his happens when the 
stomach is flistcndiid with giis arising from indigestion. In 
cases of slcciilessness it is best not to struggle to go to 
sleep. Sleep often comes when Insist expected, and to 
struggle to go to slec]) often makca the sleepless feeling 
much worse. The use of drugs to induce sleep shoul)) be 

• strictly avoided c.\'ccpt under medical advice. 

The Amount of Sleep Required. ** Infants require 
10 hours (d* sleep every Jf hours, children two years of age 

•nMpli|^*14 hours. * 

• Cliildren four years of age re(|iiirG 12 hours. ^ 

• „ • eight „ „ ’ • 11 „ 

twelve „ „ 10 „ « 

At years of age 9 hours arc required. Women need 8 
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Hiul men 7 t>() H lioiii'K of 8lce[). Girl people require more ” 
(lieyiiolflH). 

Cleanliness and how to Cleanse the Skin. Warm wafer 
and soiip are bcHt for this piirixise. Soap is used to 
make the removal of fat easy. Soap which dries up the 
skin or makes it tender should never bo used.' Ilanl 
water is no't ^ood for clciinsiti" purposes. It takes 
iij) the fat, and makes the skin dry^aiul harsh. Soiling 
• makes haifl water more fit for use. lloiii water, wliich 
is soft, is tlio best water to use for Kathiiig. A nail 
bi'iish, a piece of flannel or a s})onge, may be used with 
mlvanttigo. In hot coinitrics, such as India, fhe whole 
body should be waslu'd thoroughly once a day at least; 
and those ixirts of the Isnly, such as the hands and 
feet, which are exposed, should be washed several times 
daily. When special cleansing is desirable, sir, for 
exsimplc, before coninicneing surgical operations, tuipcntiuc 
is of the greatest service. It removes iill traces o^' fat 
and smell. 

Bathing. A cold luith is very refreshing, but we should 
not remain in it too long. A plunge into cold water and 
out again is sometimes Hiifhcieni, and may be taken even 
when the skin is hot and perspiring. If the skin begins to 
glow inimedicately afberwanls it is safe to take cold baths, 
[f, however, shivering occui's, and the tips of the fing(‘i's 
and toes remain blue and cold, thev arc hui'tfnl. Aft^r 
Isithing, the body should be well rubbed and dried with a 
thick, heavy coame towel. The habit of Wcalking home 
froni iKitiiing places ivith wot clothes clinging to' the Imdy 
is attended with great danger to health. W'hcn'a! ijath 
cannot be taken, the laxly nuiy bo nd)bod with a t)wel 
which hiis been d'ppod in cold water, or a 8]K>ngc may be 
used. *The skin c(X)ls after warm liaths. A warm bath, or 
sponging with hot water, is sometimes 'used to reflucc the 
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hc;it of the Iwrly in fever ca 80 s. The wannth hrin^i^s the 
blood to the and the air abstracts sonic of the heat. 
Ttfi.s tine to tin's cause, that the fever i.s reduced. Ih'licate 
])ersons, n'ho ha\c not much b1o(x1 in their iKslies, some- 
tHn(\s faint in hot baths owiii^ to the rush of blood lo the 
^skin# *A wai'in bath is also very hojilthful and agreeable 

• whei^ a )M‘rson feels cold and e.hilly. 

Ttivkish Baths caiise profuse sweating, and are thus a 
very ugieful n^ans of helping to clean the skin. Iliithing, < 
cither in cold or hot water, should not be done after eating 
a heavv meal. The cold water driv<‘s too nuieh bhusl to 
the wa11s*of the stomach, wliile the hot draws the blood 
away. In both ways the proper digestion of ((hkI is 
interfei'cd with. ‘Misiths may be nmghly classitied• as 
tbllow's: cold bath, 00’ to 70" F.: tepid bath, 85" to 95" h\ ; 
w'arm^bath, 90" to 101" F. ; hot bath, 10-1 to 111" F. A 
WiH'm biith tor a child should have a tem[)cratui'0 of 96" to 
98’* F. The wjiter of a cold bath shouhl never have a 
tcm|)erature less than 59'' F., that is, about forty degrees 
lower than the temperature of the healthy human body ” 
(Simmons and Stenhoii.se). 

Effects of Sndden Chilling of the Skin. Sudden cooling 
of the body, after hani e.v(;reiM* or e.xposui'e to great hoat^ 
is sometimes very dangerous. It often causes colds, and, 
owing to the blood being suddenly drivcMi from the skin, 
irilammation of the lungs, livei', kidney, and other organs 
often I'csults. CMiills, too, oft(Mi cau.se diarrhoea. It is to 
prevent chills that kummerbunds are worn in India. 

Nails. f>Iuils arc made of the siimc kind of c'clls as skin. 
<rho* ^iTs have merely undergone a pro(*c.ss r>f hanloning. 
Tho^)iorn» ot* animals arc also outgi'owths from the fjjUdn. 

* Nails arc firmly fixed and have roots, just us hairs have 
roots. Nails strengthen the tips of our fingei's and toes, 
which they also proCect to some extent. The finger nails 
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Bomctimcs fall off owing to thu finger tips being used too 
much. Thu finger nails also enable us to pick up small 
objects, and are useful in numei'ous other ways. Nalls 
should bo kept short and neatly trinmied. Knives, or 
other instruments, should never be us<x1 to I'cmove dirt 
from underneath them. They make niattera worse by 
raising the nail, and causing diit to collect more easily and 
in larger amount. Noil brushes shoiild be used instead. 
Jt will, however, be unnecessary for grown up people** to 
use even nail bru.shes if the use of instruments for cleaning 
their nails in early life is avoided. Toe nails should bo cut 
square. AVhen boots oi' .shoes arc worn, they <lioiild not 
be too short or ))oiiit(Ml. A badly shaped and luidly fitting 
boot distorts tlu) feet, caiiHC.s corns, ami makes the great 
toe nails grow into the fit'sh. 'rin's is a very iiainful 
affection, which ofleii r(M|iiires the removal of the naU. In 
ingrowing too nails, the removal of a wedgi' shajicd portion 
of the ])oint of the nails, leaving the corners iintoiieticd, 
holj)s to renu'dy the. complaint. Thinning the surface of 
the nail by sci-aping is also useful, 'i'his treatment makes 
the nail grow where it is c.iit or scraped, and stops its 
giDwth at the eoriK'rs. A small fiiceo of cotton or rag, 
]>hmed under the corners of the ingrowing nail, does good. 
The nails, especially those of t he fingers, should always he 
ke]it perfectly clean. Nothing is more objectionable or 
oHensive to the eye of an onlooker than an accuiiiidatioii of 
dirt under the nail.s. The dirt may. moreover, lie the 
cause of some of the worst form of disesises 

Hair js also an outgrowth from the skin'. In cold 
climates the head should not ItcNvashcd more than'oiWe a 
wcc|^ or once a fortnight Soap and soft Vi.nu 'vater 
should be used. >1 The white of an egg has been recom¬ 
mended for this purpose, becaus# it docs not dry up the 
hair so much as soap docs. Sumo people wash their hair 
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dilily. This is ulmost iin.avoidiil)Io in hot coiiiitrios whore 
the skin is so q^tive. It is not, however, altogether a goisl 
pTacticc, as it removes the fat, and, in this way, it is said 
to (‘iiiise the hiiir to turn preniiiturcly gi'ey. A goiKl rule 
is to wash the hair as little iis is (‘onsistent w'ith eleanliness. 
It slionld lie coiiiImhI and hrnshed several times ii day. 
'Phis^ helps to remove dirt. The hni^h should not lie too 
hill'd^ otherwise thciiiiir will lie broken. The use of a hnr«l 
brhshjd.so tcyids to ciiusc “seui'f’' (Ifeynolds). The hairi 
is, as ii rule, mo.st abundant wdicn heavy and tight eoveringa 
lor the heiid ai'e not worn. W'hen possible, it is desirable 
to keep tl^e hciul Isirc. Dirt and negleet breed vermin and 
leiul to disease of the sca1(x 

Teeth. It is most iniport‘int that our teeth shouki be 
kept in good order. Stomaeh disorders and InuI health 
goneijilly are often caused through bad teeth, or loss of 
these most important organs. Our teeth should be kept 
thiirpughly clean by the use of a soft tooth brush, or other 
similar means, imnie<liat(‘1y after eating. The mouth sliouhl 
also he car(‘fully washed with some simple mouth wash, 
wliif'h Drill pnivent the germs that cause de.cay from doing 
any mi.seliier. liisterine and euthymol fonii excellent mouth 
washes. A {Kilo solution of permanganate of potassium in 
water is also usefid for the same purpose. A fine thread 
drawn between the teeth helps to remove food ]iarticlcs. 
1^'curbonatc of so<la is extremely useful for removing^ fat. 
The use of toothpicks should be avoided. If, however, it is 
necessary to use them, toothpicks mside of soft quills or soft 
wood are •better than toothpicks made of metal or other 
hard fiifbstance, irhich bi*eak the teeth. Attention to these 
deti'tjls will ^ircvent decay and discoloiation. Tf the ^abit 
of thorfiughly*rleaning them with a* soft brush or similar 
means and plain watm* or simple mouth wash aftcr4Viod is 
acquirbll in childhOod, the use of carliolic powder, chalk. 
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ciimplior, cluii'ccNil, or anything of that kind will not bo 
iiocoHHary. If, however, in adult life, decay begins to 
appear, a dentist should be immediately consulted, as 
nothing is so iMiiiful iis toothache, and nothing so offensive 
€is the foul gaK(is which escape fi'om bad teeth. Artificial 
teeth are the best remedy for indigestion and poor health 
caused by the* loss of natural teeth. 

CLOTHING. 

^ I 

(*lothing is worn to keep the body wami and dry, to, 
])roUu:t it against great cobl or great heat, and against 
injury, di.sease, and dirt. In most |)iirfs of Irnba during 
the greater part of the year the heat is so int(‘ii8e that 
thot majority of the inhabitfints wear clothing merely for 
the sake of decency. Much of the clothing used in m(»8t 
countries serves lady the ]iurpose of pei-sonal adornment. 

ICaterials used for makitig Clothing. In cold counti<^es 
thick warm A\oo1len material is best. In hot countries 
white cotton is chiefly iisc'd. ('lothing which df>os not 
eondiiet h(*at readily, and thus does iif)t allow' heat to 
escape easily from the body, is the warmest. Fur is the 
b(‘st ill tin’s respect, but is used only in v(‘ry cold countries. 
Wool, .silk, eofton, and linen come next. laiicn conducts 
heat qiihtkly, and therefore feels cold. Waterproof matenal, 
such as oil skin, tarred cloth, or cloth coxerisl with India- 
rubber, is the w'orst of all to use, boi'aiise it causes exccssi^'c 
perspiration and pr(*vents absorption. When w'aterproof 
eoviM'iiigs are w'orn, they should bo well ventilated. M'oollen 
material absorbs sw’eat, and thus prevents chills caused 
by evaporation, (^)tton does not jsissess this <|fia1ity.' 
Wotjleii material of light w'oighl. light in eoloiir, i and 
{swoi^s is the mist siiiliihle niat(‘iial for clothes in all 
climatdt, es|K'cially in countries with great daily and 
seasoiuil variations of teiupuratui'c. 
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The Oonstruction of Clothing. Clothing should he 
made to fit comfortahly. No iMii-t of our Wlies should bo 
constricted or any of our iiitcrnnl organs pressed ui)on. 
Fortunately, amongst the people of India the use of stays 
and the habit of tight lacing, *vhich compress the organs of 
the chest and abdomen (Figs. *10, .*17, *18, and .*19) and are 
so injurious to the health of Kuropean women, are not 
practised, and boots, which so often distort and cause many 
painful affections of the feet, are seldom w' rn (Fig. 40). 



Kiu, 40.- FjMn* Diktorteti nv Tinirr vi. Foot. 

Dhotios and saiies, however, which are worn, should not 
be drawn Um) tightly round the waist, and the use of heavy 
ornaments for the wrist and ankles, which arc injunous to 
health, should be almndoncd. Clothing should be suspended 
from the sliouldei's, but preferably fmni a bimd band 
fitting f‘t>mfortably round the btsly above the pelvic bones. 
It should never give too much support to the body, which 
should 1 m! free in all its movements. Sup|M)rtr\ siioli as 
stays and boots oi a piirticular shape, have sometimes to 
1)0 UHC^. in cases of bodily defects or weakness, or to'lielp 
to rectify dotbmiities. If (Missible to do nithout them, 
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they tthould never l)e used. It its uiiwiKc and ntirijifo to sit 
in clothes whyih arc damp from cither rain or sweat. 
ITioy should he changed at once. Cloth which lias 1)een 
dyed should not be worn next the skin, (''lothing should 
1)0 |)orous, to allow of ventilation. Our clothes should 
1)0 elcAn, frequently exposed to the sunlight, fit com- 
fortahly, and ho adapted in thickness of texture to the 
Kcasou of the 3 ^ear.« Dirt}' clothes cause disesise of the 
skill and vcr])iiti. lioosely fitting clothing made of cloth 
^f^co:irsc texture is wanner than light clothing of fine 
texture. During cold weather the list; of ))lanket8 at 
night wiH pivvent chills and dise^ises caused hy them. 
I'he exposure of infants to cold is extremel}' dangiTous. 
The}' should he thickly (‘lufi, moi'e especially during Qfild 
weather. Attention to the. above details regarding clothing 
will h^'lp to keep the body in a strong and healthy condition. 


• KKKKCTS OF EAKLY MAltlllAOE. 

Karly marriage, which is the custom among Hindus, 
is regarded by Dr. jMoheiidra Dal Sircar, a flistinguisbcil 
moiniKM' of the medical piDfession in (aleiitt.’i, as the 
greatest evil of India. In his report for the yeai‘ 1899, 
tho Sanitjiry C'cmmissiorier with the (ioi'ernincnt of Tn<lia 
observes that no less than 88 |)cr cent, of the toUd nu)id)e.r 
of women in India between the iiges of 15 and 39 were 
shown at the census of 1891 to 1)C man'icd. It is further 
' olMsorved that 8*4 per cent, of tho children born in Calcutta 
and 18*7 ppr cent, of those born in Bomlwiy are Iwirn de«id. 
^The»]ai‘ge number of still* births is asc.ribed to the youthful 
ago jA' moJ;h«i*s, the unhealthy sanitary conditions in which 
•they live, and Ahe physical labour they are called iip^ to 
endure during ])rcgnancy. Marriage should not tak^placo 
until the body is fulJy developed, otherwise it is impossible 
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for the offspring to bo strong and healthy or the race to be 
anything but fce])le. Itlurly marriage is, ^moreover, most 
injurious to the health of young iiiotlicrs. Dr. Mohendra 
Lai Sircar a few years ago rcniai'ked at a public meeting: 
“ From medical observation extending over 30 years he 
eoiild Kiiy 25 ])or c(‘fit. of Jliiidii women died prematurely 
through (virly marriage, 25 j)er cent, more were invalided 
by the siiiiie cause, and the vast m{ijoitty of the remainder 
I suflere^l in hciilth from it." i 

A IlomlNiy (iovernment Sidiool Inspector wiys : 

Hindu and I’arsi boys an* both sharp and iTitelligent, 
and until the ago of sixteen few teachers could desire more 
energetic or ^viinstaking scholars and stud(‘nts. The result 
of their early marriages and cons(!(|ucnt cohabitation is 
simply deplorable : the great niajf)rity of the boys are 
exhausted and 8])ont before they reach seventeen. Their 
former energy and youthful brightness are gone. T rcncofoi uh, 
for pui'poses of close a))plieation on the i)art of the student, 
they are an utter failure and disappointment.’' Karly 
marriage is, it will thus be seen, in every respect wrong 

THE CARE OF CHIliDREN. 

The care of children has alrofuly Ijcon partly con¬ 
sidered in connection with the 8ul>jcct of foixl, clothing, 
rest exercise, and sleep. The high death-rate amon^y^t 
children in all (;uuntncs is due largely to premature 
births, hei'editary tendencies, congenital defects, the want 
of knowledge os to how children should bh fed and 
clothed, and other matters relating to their propC^' u|)- 
brim;ing, overlaying in bed, to ignorance of disease and 
how'^'^o pi'cvont it, and more especially diseases of an 
intectii.iis mitiirt!, to many of which childi'cn are peculiarly 
liable, as, for example, small-pox, aiidi to insanitary sur- 
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roundings. In India the youthfulness, immaturity, and 
inexperience af mothers ara also laigely respunsiblo. 
Ctiildrcn, ai^ more especially infants, arc very sensitive 
to cold, and should therefore he kept waiin. Their 
clothing should fit comfortahly, and the use of pins 
^should* be avoided. Their skins arc veiy' tender and 
easily irritated. The skin and clothing should therefore 
bo kept spotlessly sclcan. Fresh air and exercise are 
absolutely essential to good health. Children should 1)o' 
in the open air as much as possible. In Iiulia it 
^is of course ncccssaiy to protect the head against too 
great ex|[Jbsurc to the sun. This observation, however, 
applies more particularly to Eiiro])can children. The 
clothing of children should be changed immediately after 
their play is over, their skin should bo well rubbed 
and dfied, and diy clothing should bo put on, otherwise 
they will run the risk of catching a chill. The hours 
of sVsep and the time of going to bed and getting up 
in the morning should bo csircfiilly TOgulatod. This is 
rcMpiircd of parents, in the cose of children attending certain 
])u1ilic schools in England, by tcachei's who fix the houra 
foj’ children of different ages. Sleeping rooms should bo 
well ventilated, overcrowding avoided, bedding kept clean 
and exposed daily to sunlight and air. The greatest 

attention should be given to the food of children, because 
a great many of their ailments are caused by unsuitulile 
food which they cannot digest. 

It is most important that the bowels of children 
should be *kept regular in their action, but the use of 
inedfc{h& for the purpose should l)e avoided as much 
as poBsiblei ^Carefully selected, well jpropared, and easily 
digested food will help considerably to do this. Chmrcn 
should be taught to be cleanly in all their Habits. 
The importance of providing gorsl ventilation for school- 
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rooms has alroacl^* boon <li.souss(Ml. 'Fho siilypct of lighting 
should also receive the most careful utloiition. School- 
rooms slioulrl T)e so constructed that sunlight nviy be evenly 
distributed and ghire and shadow avoidetl as much as 
Hih^ctric light is the best foinii rif artificial 
for rCiOdiiig and general use. It should not, howcviT, be 
allowed to fall <lireetly on the eyes, or injury and defective 
vision are likely to result thei'efrom." In this coimoction 
' attention is <lirected to the importance of hawing defects in 
the eyesight of childn'ii attciahul to directly they iu:' 
discovered. It is t'esirable also to be on the onthkik for 
defects of this kind which arc often ctuisod through reading 
lM)oks, piiiited in too small type, or in a bad light. It is 
alsb necessiiry, in cold conntnes, to piDvide amingements 
in schoolrooms to secure Wiirmth. And lastly, as the 
he«ilth of children often siitl'ers from the constrained fiosition 
in which they sit at their dt'sks during the hours (»f stihly 
it is coiisideird desirable t(» give in the form of an appendix 
what has been s;iid on this important subject by Mr. 
Priestly Smith and Mi*. T. (1. Koo{xn'. These rules cannot, 
perhaps, be applied in the case of children attending many 
of the small village wdiools in fndia where the f1or>r is oft<Mi 
their desk, seat, and shite combined. They might, how¬ 
ever, l>c applied with sulvantjige to the health of students in 
some of the higher schools of learning. 




EFFECTS OF EXCESS AND INTEMPEKANCE IN 
THE USE OF TOBACCO, OPIUM, ETC, , 

I 

^bacco is the leaf of a plant called ATioVmattiSA 
It i8^,^wii veiy largely in South America, liidia, and other 
p:irt8 of the world, and is used extensively everywhere. It 
is, as a rule, smoked. It' is, however, occasionally chewed. 
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Like the chewing of imn, the chewing of tolnioco is an 
exceedingly dirty and unhealthy practice. In India a sinidl 
quantity of tobacco is often taken with |)an, and coctiiiie is 
sometimes used in the wimc way. Tobacco is also used, but 
less frei|not^t1y, in the form of snuff. Snuff-taking used to 
• 1)0 a fashionable practi(;o. ^ 

Composition of Tobacco. Toliacco leaf contsiiiis an oily 
material, and an alkdloid called nicotine, iloth those sub¬ 
stances* produ#c violent sickness. One drop of the nicotine ' 
^if4«^ufiicicnt to kill a dog. Tobicco smoko is also used to 
•kill the small insects which infest plants. The amount of 
nicotine contained in different kinds of tobacco varies con¬ 
siderably. As a rule, not more than four or five dro|)S arc 
contaiTiod in one ounce of to1)acco, and part of this umoAnt 
is got rid of when the to1)acco is smoked. If this wore 
not so* it would bo most dangerous to life to use tobacco 
at 1^1. It is the oil and nicotine of tokicco which give 
old lyltKJS and the ends of cheroots their bitter taste. When 
toliiicco is smoked, certain other iiijunous products are 
given off from it., which have poisonous effects on the system. 

How tbe Poisonous Products of Tobacco get into the 


System. When toluiccu is smoked the products of com¬ 
bustion get into the system through the lungs, the delicate 
stnicturc of which has already been described. It was also 
pointed out that the lungs absorb gases greedily. Since 
wc^know, 08 has been stated previously, that the interiol’of 
• the lungs has an absorbing surface of no less than fourteen 


hundred scyiare feet, we cannot be sur[)rised at the effects 
on the system when poisopous gases, such as those contained 
In tc}Vacco smoke, arc inhaled in large quantity. The 
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system is exactly the Siiine, no matter how it finds its way 
into the blood. .i 

Effects of Tobacco on the System. Smoking in modera¬ 
tion has a soothing effect on i^ersons who are I'estless, and 
who are in the habit of using toliacco. It is believed to 
help digestion, and prevent the waste of body tissuei It 
puts off hunger. The risk, however, of becoming an in¬ 
veterate smoker, and the evils resulting from the use of 
' tobacco in excess, arc so great that its i use aven in 
moderatiofi should never be indulged in. When the hah'*: 
is acfpiirod it Ciin seldom be broken off, although the health 
may be consirlerably underminod by continuinf( it. Hoys 
who foolishly, and because they think it manly, use toliacco 
at'0 likely to grow up to be men with weaker intellects and 
])Oorcr physiques than boys who wisely shun it. When 
iisefl to excess toliacco not only blackens the teeth *and 
spoils the breath, but acts injuriously on the entire system. 
Sleeplessness, depression of spirits, headache, unsteady 
hand, and shaky legs indicate the effects of toliacco on the 
nervous system. The circulatory system is also affected. 
There is violent palpitation, the heart beats are irregular, 
and now and again a beat is lost. The pulse is also ([iiick, 
irregular, and feeble. Heavy smokers are often pale and 
unhealthy-looking, owing to the poor (piality of their 
blood. Severe pain is sometimes felt in the I'cgion of 
the heart. Hretithlcssness in climbing staii's is another 
well-marked indication of the evil (;ffects of the excessive 
use of bobocco. The throat is irritated, and a tough, 
ghairy phlegm, which gives rise to constanc hawking, 
accumulates at the Imck of it. This is known as smokers' 
sore thimt. The appetite is impaired, fooil cannot be 
pro^rly digested, and the tongue becomes dry and foul. 
Tobacco has also an injurious effect on the eyes. The 
smoke may set up inflammation. After years of excess 
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tho vision often becomes dim, or the sight may be 
entirely lost, owing to disease of the optic nerve. The 
enis arc intensified when smoking is iiuliilgcd in in the 
comjNiiiy of other smokers in a emwdod mmi where 
the ventilation is bail, and the injurious ellbct on non- 
•smokers also occupying tho siimc room ^lay bo very 
niiirk^jd indeed. Professor Fraser, of Kdinburgh Uni¬ 
versity, one of whose lectures hits Itccn most helpful to the 
iiut1ior»in dealing Avith the subject of tolKicco, has rcconlc<l 
fstet that death from smoking has occurred in a novice 
^aftcr only two pipes, and in habitual smokers after seven¬ 
teen or ofghteen pipes were continuously smoked. 

Opium. Opium is obtained from the ]K)ppy head. In 
China it is used much more largely than tobacco. •In 
India the opposite is the case. When tho habit of using 
0 ])iumb is acquired it is almost impossililc to break it 
oilSr and the evils resulting from its use are vastly greater 
than* those arising from the use of tobacco. The con¬ 
firmed opium cater soon becomes a complete wreck, 
mentally and jihj'sically. The use of opium in any form 
should never be resorted to except in cases of sickness 
in which the mcdiciil attendant thinks it necessary. 
Its use, however, even in such cases, should be stopped 
as soon as possible, as iiatieiits are apt to accjiiire a 
craving for the drug, and often continue to use it after 
th^y are well, and thus become habitual opium-eaters. 
Opium in even the smallest quantity should never be given 
to infants under one year of age. 

Indian ttemp (Cannabis Indiea) is another dnig w'hich 
4s li&'^efy consumed in India, (lanjji, bhang, and subjee 
are all forms of tho dnig which are obtained from diffn^ent 
* Kirts of the plant, such as the flowers, heaves, and yrems. 
It is usually smoked, but may be eaten or drunk.* It is 
used for many purposes, but chiefly as a stimulant. Its 
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iisofulneRS hafl, liowever, 1>ocn overstated. It acts chiefly 
on the brain. Persons under the influence the drug are 
often highly excited and riuarrelsome, and may even 
commit minder. The drug is believed to cause insanity 
in rnany instances. Its use is unnecessary and harmful, 
and the habit of using it should therefore never bo Ibi-oied , 

Cocaine. Cocaine is an alkaloid obtained from the 
leaves of the coca tree (Erythroxfilan ^oca). 

I 

Major Buchanan, of the Indian Medical Service, has 
lately called attention to the spread of the habit of cocais”, 
eating in certain districts in Bengal, more especially among 
young people, and has [lointod out the danger'to health 
arising from its use. The subject has, in tact, come so 
prcniinently into notice that heavy fines have l)een recently 
imposed upon jjorsons for selling the drug without a license. 
Pan sellers are siiid to carry on the trade to a large extent. 
Like all other habits, that of cxicaine eating grows upon'its 
victim; and Major Hnchanan has related a case whei'e a 
boy aged 15, a prisoner in the jail at Alipore, stated that 
since he had been taught the habit he would ghully run the 
risk of theft to obtain the dnig. Cocaine at firat makes the 
person who uses it feel somewhat the better for its use, and 
allays the pangs of hunger, but afterwards produces great 
depression. The blackened teeth, with the white cutting 
edge, are regaidod as a characteristic feature in the cocaine 
eatrr. The person becomes a slave to the habit» and the 
health is undennined. In some cases it produces im¬ 
mediate depression. As in the case of tobacco, when the 
use of cocaine is given up the consumer begins to put 
on weight. 

The Use of Pan., Pan chewing is cominen among 
almbtfi all classes of natives of India, and is, as a rule, 
bcgiiiiMn early life. No distinct benefit to health can be 
shown to result from its use; on the other hand, diseases 
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rif the mouth and tongue aiHS often cauRcd hy it. The 
habit, like tul^cco chewing, is a very filthy ofie. The ml 
(^)ngue, the thickly coiited teeth, the stained saliva which 
often trickles fmni the month, and the constant spitting in 
imblic thoroughfiires, public eonvcyances, on Hoors, walls, 
and dlsewhere, make those who indulge in the pnietice 
objects of disgust to more cleanly iiidividiftds. They are 
well* advised who i|void its use 
*rn Jiis reijyit for the y(Nir 1901, Di*. SUuiley, the Ilealtl^ 
^pniecr of Shanghai, oliservcs iis follows: 

Tubei'ciilosis is rainjiaiit in Shanghai. Among the 
foreign Resident iM)pulation one death in every seven is 
due to tuberculosis, while among the Chinese it claims 
a lai'ger number than any othei* disease. It is, undoubtedly, 
chi(‘(ly spiv.iul by the .spit of consunijjtives, and the disgust¬ 
ing |]abit of the (3unes(; of ]m>fuse. expis'tomtion in public 
fJiUies is largely icsjwnsible.” 

*[n allotlu‘.i‘ ^Nirt of the same report it is remarked : 
“'I'here are, probably, at the present time at least *5000 
cases of consumption among the Chinose in Shanghai, the 
majority of wliom iiidix idiially spit out^ daily, millions of 
deadly tubeivle bacilli.” 

This habit of ])romiscuou.s spitting is common in every 
country. "Hie evils of tlio ]U‘actice are now, however, 
generally recognised, and strong i‘fforts are being put 
^orwanl in some eountrie.s to stop it. Notices, for example, 
are p1ace.d in cons])icuous jilaces in almost all the tramway 


curs in New Y'ork and San Fnuicisco dire(*ting s|X‘cial 


attention* to the fact that, any passenger found spitting in 


thh^*t*ifrs is liable to a fine of 500 dollars or six months’ 
imprisonment, or both. Ste()s of this kind are much needed 


in India, null more espt^cinlly in srlme^ of the larg^ citiiis 
and tnwiis^ if the staimiw's, floors, and walls of JSIi^^istrates’ 
Courts, Miuiiciiiul* Oflices, and other public buildings, arc 
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to ho maintained in a cleanly and saiiitaiy condition, to 
which they make absolutely no pretence at pr;csciit. 

Bemarks regarding Habits. “Habits,” it has been 
said, “are soon ac<inircd, but when we try to strip them 
r)ff, 'tis being flayed alive.” It has also been &*iid, 
“111 habits gather by iinsoon degrees, as brooks 'inn 
rivers, rivoi's 'run seas.” Do not^ therefore, begin. bad 
habits, and you will never experience the terrible difficulty 
of giving them ii]). Children who 8hun> the use of 
alcohol, tobacco, and other injurious drugs, and who.* 
abstain from the very api^earance of evil in other directions, 
are likely to grow uj) with more vigorous minds aiid bodies 
than children who fall victims to such habits. They will, 
morf,over, be more useful and more highly respected mem¬ 
bers of society. 

HOUSES. 

■ I 

Hofore beginning to build a house it is necessary to 
observe certiun precautions. 

Choice of a Site. We should first of all sohxjt a good 
'site. In many districts in India the rainfall is heavy and 
rivers often overflow their biuiks. The houses of the {loor, 
and others who are compelled, by circumstances, to live in 
such districts, arc usually built on sites artificially laiscd 
and are surrounded by water during the wet season of the^ 
year.*^ Such sites are unhealthy. The site should be dry. 
High ground from which water readily runs off is best 
Gravel, sandy and rocky ground, and sandstone, form good 
sites. Clay is not good. Water does not pass frjely 
through clay. The water collects above it, and th^ groi|pd 
becom^ what is called water-logged. Rheun.ati8m, fever, 
chest af^ctions, and otlier diseases aro commoi^ amongst 
people who live in houses built on clayey sites. Damp 
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sites should, therefore, bo well drained. Ground which is 
very loose and* porous is not quite safe either. There is 
always the dun|;er of impure matter iindinj; its way through 
loose soil into wells or other sources of water supply. 
Water can always be ^t at a greater or loss depth in the 
ground.* If it is found at a distance of less^thaii 10 feet 
• from (he surface the site is not a good one. Houses should 
nut bo built on **madc sites,” such, for c»imple, as tanks 
whfch bave been fillod up with street sweepings, scmpiiigs, 
2 okI stiible refuse. Houses should not be built near refuse 
^heaps, trenching grounds, brickfields, gniveyords, marshes 
(jhils), orliear mills or factonos which give off much smoko, 
irritating gases, or oifensive smells. The danger of mode 
soil is the carlmnic acid gas and other foul products 
which are given off from the decaying animal or vegetable 
refuse.* 

Flans. In all Lirge towns and cities the law requires 
])lans«to be submitted for the a])piT)val of the inunici])al 
tiiithoritics before people can begin to build houses. If 
this were not done, houses would bo built too closely 
together, and streets would be too narrow. No opmi 
spaces would be left; no provision would be made for the 
admission of sufiiclcnt light and air. Water-closets and 
latrines would be built in wrong places, and the means of 
Hushing and keeping them clean would not be supplied. 
Thqro would perhaps be no easy mcjiiis of access to latritKs, 
^or too little space would be left to enable the swecpei's 
to keep them clean. The importance of jilans, thei'efore, is 
obvious. • 

• Thb*don8traction of Honses. The wind throughout 
a large portion of the plains of India during the hot 
iFcather generfily blows from the souVh or soutlj'hast 
during the hot months, and it is for this reason that Houses 
in that {lart of the country should be built with a southern 
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aspect. The foutidatiott of houses, floors, walls, roofs, and 
ceilings should he made of good material, and the houses 
hnilt on the most modern »iiiitary principles and strictly 
in iiccoi'daiice with law. Xo deviations should lie allowed. 
Thu entire site should ho covertKl with gooil miisonry to 
keep out the damp and gnnind aii*, and arningemcnts 
should he imule for keeping the foundations well veiitihitiMl 
and the walls dry. Damp-proof’ courst^s should be pi'u- 
vided for this pur|M)so. I'lu'y should he .made pf liiird 
glazed bri(;ks, but never asphalt, felt, or slate. All hou^s 
in India should have a plinth at least one foot high, and a ** 
verandah for protection against sun and rain and to avoid 
glare. Kooms should not he more than twelve feet high, 
and be well ventilated hy meatis of windows and docjrs. 
There should be at least one d(M)r for each ifuim. Two 
windows arc enough, and should he opposite e;icli o1 her to 
secure good ventilatioti. Provision should he made for the 
C8ea|Ki of smoke from fires with which it may he n(H.‘(‘Hsai'y 
to warm the rooms during cold we^ither. Chimneys are 
used for this pur|K)s(*. Iilsich iirc-])hice should have a 
chimney which has no eommunication with any of the other 
chimneys of the house. The rain fn>m tin* roofs of house.s 
ill India cither runs down the walls direx't or escapes 
thiDUgh spouts. As it falls it is often blown against the 
walls. The walls in consequence become very damp. The 
usb of gutters and pities loading down the wall, situated 
at short distances from eatih other, Avoiild prevent this to 
some c.vtent. All houses should bo surrounded hj' a 
masonry drain to carry off rain water. This Vvill helji to 
keep the gi'ound dry. Tlic forogoing miiarks appry*t'hiefly 
to ^asonry houses. ** t ' 

^ A^laiitp-pifKif ciiurfM! is a M'atcrprouf layer of iiiiwoiiry n IJttlo 
hIkivo tliu lt‘vcl uf the grouiul to keep iiioiHtiirc from riHiiig througli 
the walls. 
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Huts in Villaires. The mles which are obsen’otl in 
the constnictiifii of masonry buildings of largo and imposing 
size in largo cities and towns should lie observed also in 
the construction of the huts of the most humble individual. 
They should not bo built too closely together. The site 
• should be a good one. The materials sboul^l bo the licsl 
which their means can afford. They should be well lighted 
and ventilated. Aii* and light should, if possible, get into 
all rooms from all sides An outlet for smoke should' 
.he provided. I'here should bo a good w'ater supply, 
.suitable latrine accommodation, and the best possible 
arrangenicnts should be made for the careful and speedy 
removal and disposal of refuse at a safe distance. The 
following is an extract from (rrant’s Inditm Mamwl 
of Uygwne bearing on the subject, and deserves careful 
attention: 

**^F()r the repair and maintenance in a state of comimra- 
ti VO •cleanliness of the ordinary houses of the natives of 
this country, the following twelve simiilc niles should be 
adhered to:—(1) The use of cow dung as a covering for the 
floor and w.alls should be given up; it is a dirty luibit and 
tuh unhealthy one, for cow-<lung attracts excess of moisture 
and forms a nidus for microbes. (2) Mud floors should 
have the. surface dug up ami renwoed every few motUhs^ a layer 
of fresh mud, to replace the mud taken away, being laid on 
au|l beaten in during dry weather. (3) Mud walls should 
bo left in their vnturid comlitim infernally or vMtewash^tl 
every four months. (4) Every 1*0001 should have either 
two windom aboiU 2 ft, sqmre opposite each other or else, one 
^winSl^ 3 ft ^are opposite the door. Windows must open to 
the o9ter afr. (5) In the cook room there should be some 
sort of vertical opening or chimney in the roof to al^VSw of 
the ready escApe of smoke. (G) Dirty water and fuoit I'efuse 
should on no account be thrawii away in the immediate 
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vicinity of tho house, but curried to a drain or dusi-fnn 
respedvodii and there dejMutUed. (7) Tho ciR*th round the 
dwollitij; should be iveil heafm thnm mul a lonail channel 
imde leadiwf h the ditch or dram at the mle of the road, for 
dis]K)Hitig quicildy of the iviin water as it purs (tff the roofl 
(8) llic hougo nhonhl he oftened up an witch as 
womiwj and cceniwj, to allow of free perflation. (9) Its 
exterior should Ik) whifemehed as often«as necessary td keep 
* it cool and clean. (10) Tho latiine must bo oiitidlc the 
general building, with an mjiermeahle Jlom' of asphalt om, 
cement, if pasiblc, easilp nc/'emhle front behind for the, 
sweeper, clcmwl daily, and with a door and window large 
enough to allow of plenty fresh air and liyht gaining admit- 
tanse. (11) Whilst a few plants and small trees in the 
neighbourhood of a house are pleasant, there should l)c 
no interference trith the free passage of fresh air and light to 
aU parts of the. dwelling, and all animals, such as c^Vs, 
ponies, fowls, etc., should be sejMvrately housed ontsida the 
house and its enclosure, (12) The occupants of tho house 
should bo limiUd to the proper number, and the unhealthy 
and objectionable practice of letting rooms to various 
families prohibited.” 


WASTE AND IM1»URITIES. 

t / 

Refuse may l)c cither solid, or litpiid, or a mixture of , 
both. Sewagj consists chiefly of the solid and lit^uid 
discharges of human beings. It also oont^ns liquid 
material from stables, cowsheds, and similar places*;'vfatcr* 
with which pots and pans have been cleaned or toors 
was^l, and biitlk water. Sewage is the i'cfSsc which it is* 
most difficult to dis))08c of, and retiuires most^ careful 
consideration. 
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Solid Beftue. Solid rofnsc consints of ashes, dust, the 
sweepings of houses and streets, waste paper, broken iM)t8, 
rllgs, fragments of vegetiibles, fruits, and other kinds of 
food, the refuse of markets and slaughter houses, the 
droppings of animals, stable litter, and other matter of a 
, similaf nature. The stn^ets of some large cities in India, 
siich^us Calcutta, from which hundreds of toils of refuse are 
remolded daily, always look dirt^ and neglected owing to 
the objectionable practice of throwing out refuse at all* 
^ hours of the day and night. This, and the pmctice of 
allowing it to acciiniulate around dwellings, arc fraught 
with th^ gieatcst danger to health. Epidemic* diseases, as 
we already know, aie always most severe in dirty places 
and amongst dirty people. » 

Liquid Beftise, excluding sewage, consists chiefly of 
onlinjjii'y household rofiise water. 

The Disposal of Befhse. All refuse, such as food 
particles, ashes, and sweepings of flooiu, compounds, and 
court yanls should bo put into dust-bins with ])ropcr covers, 
and kept there till the refuse carts or village sweepers 
come round to remove them. Paper, straw, leaves, and 
other refuse arc sometimes used for filling up tanks. 'Die 
refuse of stables and cattlesheds, however, should never 1)o 
used for this puriiose. Mineral matter, such as building 
refuse, is best. Where possible refuse should be burned. In 
sqme large towns s{)ccial furnaees, called incinerators, huvo 
^ been constnicted for burning house and street refuse. In 
vilhagcs refuse may bo burned in any hollow at a safe 
distance ffom houses. AVhen so disposed of, refuse is no 
• lon^ *dan|;erous to health, because the small germs, 
whidi casise disease, grow and multiply most rapidly in 
'those places Mere refuse on which they feed is to be 
found. In the city of Glasgow, boys in unifcirm are 
employeil to collect waste paper. Eighteen tons are 
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collected weekly, and the municipal authorities make from 
it a profit of two hundred poniids, or three thousand rii|)ecs 
yearly. The boilers at the three lai^est stations of.tfio 
cleansing department arc moreover fired, and the machinery 
is driveii solely by the use of cinders thrown out from 
dwelling-houses, and fvivod from the cfdhicted waste 'by the , 
scavengers or sweepers. Solid refuse from stable^ and 
cattlosheds should not be collected in heaps near dwollitig- 
' houses. It is good for the crops, and should be taken,to ihe 
fields. 

DRY SYSTEM OF RFJdOVAL OF SEWAOE. 

Tp large villages and towns, baskets coated with clay, 
wooden buckets well tarred, and sometimes iron carts arc 
used for the I'emoval of the solid contents of latrines^, All 
latrines should be provided with suitable receptacles. This 
will help to keep them clean, make the sweeper’s dvties 
easier and less disagreeable, and save time, h^arthenware 
vessels are generally used for this purpose. They should 
be kept thoroughly clean and well taired. Broken vessels 
should never bo used. The night-soil may be mixed or 
covered with ashes, or dry earth, or the sweepings of the 
house. The use of the chemical substances to mask smell 
will not bo needed if proper attention is paid to cleanliness. 
As q rule the liquid portion of sewage of villages in In^'a 
escapes into the ground. This should be prevented os 
much as possible. 

Urine and foul water should be taken to the field or 
trenching grounds. ' V * 

The use of cessiiools built in the plinth of houses* for 
collecting foul liquids should be forbidden. * * 

TTenohing. This is a well-known method of disposing 
of sewage by burying it in the ground. The trenches 
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slionkl be large iuul shallow. Trenches one foot deep uiul 
throe feet brosml should be used, and not niorer than three 
inches of night soil put into them. The night soil should 
then 1)6 spread out, and afterwards covered with the earth 
removed in digging the trench. The eai*th and the night 
soil fonibinc with each other, and in a few weeks no smell 
I'einains. 1 )cep trenches are very objectionable, and should 
not be used, i 

The. Cultivation of Trenching Grounds. Trenching 
gniunds ai'C always more or less dangerous to health. Tlio 
dangers arc, however, greatly lessened by cultivation. 
IJnfortunlitoly, the great majority of the natives of India 
object to the use of anything grown under such con¬ 
ditions. Whore this objection has been overcome., and 
trenching grounds have been brought under cultivation, as 
in the^ city of riii'i (»1agannath), in Orissa, abundant crops 
of ciiblKiges, cauliflower, mustard, Indian corn, and other 
grains arc obtained, and a rich rcwaid is reaped, not only 
in money, Imt in health. The value of the waste products 
of human beings and animals for agricultural purposes is 
Iteginning to 1>e recognised. The inhabitiints of \illages 
know that cro])s are always most abundant in fields which 
arc used as latrines, and when such fields arc put up to 
auction or leased out, they always fetch a better price than 
fields which arc not so used. It should be understood, 
h(^>vcver, that the practice of using fields as latrinoj is 
, exceedingly dangerous, because, us has been pointed out, 
the discharges from the bowels often contain the germs of 
some of th^ most fatal forms of disease. All villages should 
•be pwvnicd with well-built latrines, and sweeixirs should 
be eciiployed to remove the contents to trenching grounds 
at a safe distance. There are very^ many different 
kinds of latrines in use. Midden pits should never bo 
used. The best and most suitable for small towns and 
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villages is that known as Donaldson’s latrine,” which 
is made of iron and fairly cheap. This latjfine is so con- 
stiiicted that the solid and liquid waste matters are ke^jt 
Hcimrate. 


THE DISPOSAL OF SEWAGE OF LARGE 
, TOWNS AND CITIES. . * ■ 

Water Carriage Ssretem, or the Wet Method. Ijarge 
utidcrgroniid drains or sewers arc used for g<ittk'ig rid of 
sewage ill large towns and cities. They may he built of 
liriekH, or iron, or earthenware pipes may be used. They 
are usually ixiund or oval. These sewers ollen empty 
themselves into rivet's, and sometimes into the sea. The 
sewage of Gilcutta runs into the salt water lake situated 
several miles away from the town, if possible, the trie of 
outlets of this kind fur sewage should be avoided. In oitlcr 
to help the flow of the sewage, and for the purpose of 
flushing and cleansing the sewers, an iinflltered water 
supply is provided. If an abundant water supply wore not 
provided, the contents of the sowers would stagnate, 
decompose, and give oil' evil-smelling gases. Sewer gas is 
liclicvod to be the cause of many fatal diseases, and when 
constantly breathed is often the cause of ill-health amongst 
children in {Niiticular, and also amongst grown-up people. 
Typhoid fever, diphtheria, ordinary sore throat, and 
<liarrhoea arc the most common examples ef diseases 
which, it is believed, may be caused by sewer giis.t iThe, 
sewage from houses finds its way into the se^exjR thi}>ugh 
small house pipep, i^hich lead from the water closet or* 
latrine situated inside the house. These house pipes should, 
therefore, bo well made, consist of the best material, and 
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have a good flow. In onloi* to help the flow of sewage 
through the house pipes into the sewers, all water closets 
ai*e provided with largo iron tanks, situated near the roof. 
The water is allowed to flow out of the tank into the Avater 



Kmi. II,— Ori.LT TnAP. 


closet pjui, which rocoives the discharges fiom the Ixaly, by 
pulling a handle or by some other simple means. The 
Avaier Avushes out the contents of the jniii, koo|)s it clean. 



• ^ Fra. 42.— Varioiim Foriib of Stfbom Tbap. 

• j 

ft V 

jnd helps to flush the house pipes which convey the 
discharges to, the street sowers. At least two gall/pns of 

water are required each time the water closet is used. In 

K 
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order to prevent the escape of gas from the sowers into the 
house pii)cs, and from the house pipes into heusos, traps are 
provided. The traps are merely bends in the house pi^e 
or sewers containing water, which helps to keep the gas 
from passing through. This layer of water is known as a 
“ water seal.” It is usual also to have a ventilating • ])ipc 
attached to house pipes on the outside of tlni wall of 1 {ouhcs 
extending well above the roof, to allow of the escape of any 
gas that may b,y chance find its way Kack frvm the sewers. 



In the same way the sewers should bo ventilated by pipes 
placed at short distances from each other along the entire 
length of the sewers. The best* tmps arc those ]cn\»k'n as 
the syphon and gully tra])s (Figs. 41, 42, *'47). ^Vhen 
the water-carriage system for the disposdi of sewage ik 
adopted, the sowers, drains, pipes, gullypits, and every¬ 
thing connected with the system must be made of the 
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best material, carefully constructed, provided with the 
best form of «trap, and be well veiitilatefl. There must 
alsv 1)c a lilicral supply of water for flushing and cleansing 
]»iirposrH. 

Precipitation of Sewage. The solid and liquid |)or- 
tioin of sewage are sometimes sciMirated by the addition of 
(‘.hop^ical siilmtanccs. This is called the ])rccipitation of 
Howago. The solid* ))ortion is made into cakes, which are 
sold as maiuiro or burnt The li(piid portion may be* 
filtered by allowing it to run through ciTulcrs with the 
object of purifying it. It should not be allowed to flow 
into rivSts, or other water chatiiiels, the water of which is 
used for drinking pui'poses. 

Filtration of Sewage. Sew'age is sometimes allwcd 
to flow on to land without any attempt to KC()su’ate the solid 
and Ijipiid |Kirtions as descrilied alK)ve. Porous dty land 
iR*best suited for the purpose. The land should be well 
drained. This mcthrxl is adapted for districts in which the 
min fiill is scanty. Scwtige farms are so called because 
sewage is used in this way for cultivation on a very large 
R('alo. 

Septic Tanks. Another methoil of purifying sewage is 
what is known as the septic Uiiik system.’' The sewage 
flows into settling tanks and then into large filters contain¬ 
ing coke, breeze, or cinders. The licjuid after filtration is 
cl^ar and free from smell, and remains thus for months gveii 
when kept in bottles. This methcxl promises well. It is 
being largely used in England. Mr Silk, the Sanitary 
the CTOvemmcnt of Bengal, is carrying out 
in different parts of the Bengal province which 

* Incmeratoi}. In jails and hospitals 4he night soil of 
patients^ suflbriiig from cholera, dysentery, an<^ other 
diseases of this nature is destroyed by burning. Doiiald- 


Engineer to 
exphfiments 
pronisc well. 
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Koii’a inAinoral/)ra arc used to cffeci* this object. This is a 
most excellent method of disposing of night soil, aiul if it 
Cfjiild be ailopted on a large scale would bo the safest -aiid 
best of all S3'steii]s for the dispostil of hutnan refuse. This 
methocl ought to be tried in small \ ilinge communities. 

Condudiog Bemarks. No kind of refuse is moi'e 
dangerous to ticalth than the waste matters fi*om the bodies 
of human beings. Terrible outbreaks ef cholera and enteric 
• fevtji’ have often bi'en tniced to the pollution of the water 
supply with the discharges from the bowels of patients 
suffering from these diseases. 

It is most important, therefore, that the greatesreare and 
attention should be given to their H))ciHly removal and 
disfosal. 'I'he heiilth of towns and villages will depend 
largt'ly u|H>n whether or not this rule is followed. 

I 

DISPOSAL OF THE DEAD BODIES OF TIUMAN 

BEINOS. 

The practice of cremating or burning the bodies of dead 
pejsons is, beyond (question, the most siinitiiT. This is the 
pnictice .amongst I lindiis. Ohristinns and Muhammiulaiis, for 
sentimental resusons, bury their dead. The dangers of this 
pnictice .are in the foul products given off fi'om the bod}' 
during its slow decomposition in the grave., which m:iy fintl 
their way into wells and othcT' sources of water-supply, ^nd 
thus cause serious outbreaks of disease. I'lants and shnibs, ^ 
which are sometimes planted in gnive-yatils, make use of the 
pitKlucts of docom]K)8ition of the body for their ^owth, and 
ill this way help to purify the soil. In cremation bame* 
jiroducts are given oft*. They all, however, combkie quickly 
with each other to form compounds of a safer kind, whiclf 
speedily become diffused throughout the atmosphere. The 
ilaiigers are thus reduced to a minimum in the quickest 
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manner iiossible. This is the groat advantage of cremation. 
The only objection to it is, that if bodies are burned without 
oaruinl inquiry as to the cjuise of death, cases of homicidal 
poisoning may nut be detected. There are, however, 
stronger arguments in its favour, ^fuinniifieation is oidy 
, iiieniufned to be condemned. Ihirial at scii is also not an 
uncoyimoii method of disposing of the dcncl. AVhatcvcr 
method is adopted, lihe process should be conducted with 
the gi;patcst irare and respect for the dead, (iravc-yards 
should not l>o allowed to exist near human dwellings, or 
^near any source of wati*r-8uj)ply. The si»il should be porous 
and dry. (Iravcs should be not less than five or six feet 
deep. (,^olfins made of inqmrishable materials or masonry 
graves arc objectionable, l>ceau8C they delay decomposition. 
If coflins must be retiihuHl, tlicy slioidd be made of the must 
pcrislijtbb; mat(!rials, light deal, or still bctttu', basket-work, 
as fidvoeatiHl by the “caith to earth system *’ (Willoughby). 
It ia a eomnion sight in India t(» see dogs, jackals, and 
vidtinvs preying upon d(‘ad bodies wliich have been (‘ither 
left iinbiiricd or covered with a few iiu'ht's of s(»i1, and it is 
still move common to find human skulls and other bones of 
the body lying scattered over large extents of luTid, more 
especially on the banks of rivers. This stjito of matters 
would not bo allowed to continue in KurojMian countries. 
The inhabitants of different towns and villages in India 
should give this subject thoii' most cai-cful attention, giiid 
vie with each other in trying to put a strip to the di8ix)sal 
of the dead in such a careless and dangerous maiiiior. 

l^PQSAL OF THE CARCASES OF ANIMALS. 

* Rats, as wrPkiiow, ai'c one of the ebief moans of the 
spread of plague, and are themselves liable to bo s^tankerl 
with the disease. Dead rats should, tliercfore, not be 
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touched with tho haiidH. Their bodies should be burned 
immediately on discovery, after applying kcrosiiic oil to 
them. Tho carcases of animals should never be allowed, to 
lie about our streets or houses. In municijial towns dead 
animals, such as cats and dogs, are removed by domes in 
carts specially provided for that purj)ose. Imm'edeato , 
removal and deep burial at a safe distance from hi]maii 
dwellings and water-supply is the proper way to dispose of 
'the carcjisos of animals in the absence of Ithe me 9 ns 'of 
burning them. In miiniciiad towns persons arc fined foi* 
not repoiting or removing dead animals from their premises 
within throe or four hours after discovery ^ 

VITAL STATISTICS. 

These consist of figures ainl other iiiforniution rejjiting 
to births, deaths, maii'iages, the sex and ages of |N! 0 |)le, 
diseases and their causes, and trade or oecupiition and fih'cir 
cflbct on hesdth. They also deal with the causes of the 
incroiise or decrease of popidation in cities, towns, and 
villages. The increase of {)opu1ation may be due to births 
or to tho arrival of persons from other places. The decrease 
may bo due to deaths from sickness or famine, or to tho 
de|Nirbiu'e of persons who cannot find employment or obtain 
good wages near their own homes to other places where tho 
coiM^itioris of labour and wages are said to be bettei*. 
Natives of India for this reason cmigi'jito to British or 
other colonics, to Assam, and elsewhere. Many births in 
a place, and a great increase of its ]K>pulatiotf owing to 
})eople coming from other places, indiaitcs prosperitjr. ■ ^ho t 
population of Calcutbi lias, for example, incr&s«xl tji the 
extent of 200,009 during the past ten yo^. In caset^ 
where the number of deaths or decrease in the population 
is great, inquiries arc made to find out the cause. In the 
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year 1899 the death-rate ummigst infants in the DondKiy 

Presidency was 192*7 per 1000 uf the jjopiilation, while in 

Mic city of Burabiy the death-rate was 798*69 per 1000. 

On iiupiiry it was found to he due to plague, scarcity, and 

the immignition uf destitute waifs. Wlicn t^hc cause is 

dis^^red) steps arc taken to prevent further loss of life. 

AVheii, fur c.vaniplc, famine is found to be the causes fiiinine 

wor&s arc started, and food is given. AVhen 8niall-])ox is 

the cause, vaccination and re-A .iccination are the remedies. 
• • . • 
C'holcra is generally caused by i)ollutcd water. ^MleIl the 

licalth authorities, therefore, ai'O informed that this disease 
has a])peared in any town or village, immediate attention is 
directed to purification of the water-sup])ly. Vital statistics 
fui'thcr show the result of the iiioasiires taken in particular 
iiistaiK’cs of the kind sUitcd, and the steps taken otherwise 
to iajpi'ove the health of a community. Tt will thus bo 
Si^on*how iiecesssiry and usofu] vitid statistiiis are. 

fianitary Inspections and Sanitary Laws. In all 
civAised countries in the world laws have been ])asscil to 
pHivent people from doing acts which might injuriously 
affect the health of their neighbours. These are called 
sanitiiry laws. If such laws were not {Missed our food-stuffs 
wouhl be !ulult(‘rated to a much greater extent than they 
are at present; articles of food unfit for use would bo sold 
in our iMi/aars ; the water whi(ih we drink would be polluted 
with human and animal refuse ; the air would bo poisoned 
iilth foul gases; houses would be badly built and Over¬ 
crowded ; and streets would be narrow, dirty, and dark, 
owing to^he absence of sunlight, which is so essential to 
hoiUth# There would he no open spaces left for taking 
cxeKise^aivl breathing in pure fresh air; refuse would bo 
allowed to ^cumulate everywhere; drains and latrines 
would not be kept clean or in a good state of repair; dead 
bodies Vnd the carcases of animals would not be properly 
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disposed of; the practice of throwing them into rivers 
would become common ; nothing would be dope to prevent 
the outbreak of epidemic diseases or check their spreaf^; 
people suffering from small-pox, cholera, plague, and other 
diseases of this kind would travel about in palkies, hackney 
and railway carriages, and other public conveyanclis; iioliody 
would try to fX'ovent this; nothing would bo done to cleanse 
and disinfect the conveyances ailtonvai^s, and other people 
,using them would thus be liable to cateh the^ disease. Sn 
short, nuisances of every kind would bo committed. When 
wo imagine the terrible consequences which would result if 
no sanitary laws existed, it is not difficult to iin^Ierstaiid 
how iniporbint and nocessai'y it is that {icoide should be 
punished for disobeying them. The object of sanitiiry 
inspections is to ascertain how far, if at all, sanitary defects 
exist, and to enable the health authorities to take the 
nocesKiry stops for their removal or mitigation. It is the 
duty of every citizen to assist the health authoritie^i''in 
their oflbi'ts to bring about an improved stsitc of the heiilth 
of communities. They should, tor example, get their 
children vaccinated, and thus help to prevent attiicks of 
sfnall-pox; or inriciilated w'heii plague is prevalent. When 
cases of disease of this nature break out it is their duty to 
report the occurrence, so that ])roper steps may be taken 
by the authorities to keep them from spreading. It is also 
the duty of citizens to obey the law themselves, and to 
assist in trying to prevent other people from evading it, and 
thereby bringing about the sanitary evils mentioned above. 

SOME ORDINARY AILinSNTS AND ACQIDKN^ 
AND TJIEIR TREATMENT., ' • 

Parasites. Parasites are of two kinds, naniply, animal 
and vegetable, and are so called bceaiuse they live and grow 
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upon or within other animals and vegetables. Tliey have 
been Ciilled ii|ao hangers-on. The best and most fiimiliur 
(ftcamples'of animal parasites are round worms, thread 
worms, tape worms, the itch insect, and lice. Ringworm 
of the iMxly is the best example of a disetwe which is 
causc(i^ by'vegetiiblo {larositcs. 

Bound Wonns (Fig. 44). Itouiid worms,*which closely 
rcsetpblo earth wo^'ms in appeiirance, are very common 
amount tho|o who arc careless in their habits, and in-« 
different as to what they 
e^it or drink. They may 
be a ftmt ill Icnglh, and 
ofleii exist in \ery largo 
numbers in the hnnian 
system. They inhabit 
ehiofly the small intestine. j.„,. 4 i.„T,ifc jiorsi. wobm. 

T|]cy are sometimes vom- 

ited^ or may escape in the dis(;harges from the. bowels. They 
are su])iK)Hcd to get into the system in drinking water. 
The disease has been known to prevail in India in almost 
epidemic form, Europeans and Indians alike eiiflering. 

Round worms may be got rid of by clearing out the 
bowels as carefully as possible with a dose of castor oil and 
giving four or five grains of santonin powder early in the 
inoniing before taking any foml. Children, of course, do 
not reipiire such big doses of santonin. 

^Thread Wonns (Fig. 45). 'fhi'cad worms are small 

white worms, which oc¬ 
cupy the lower |Mirt of the 
bowel, where they cause 
intense itching. They may 
exist* in ^ thousamls. Chil- 
dren are the most coiiimoii suflerers. A toasjiopnful of 
commoit salt in a (|uarter of a jiint of tepid water injected 
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into the boAvcl is a useful and simple remedy. The 1k)wo1 
should be mtule tu empty itself before using ^hc injection. 

Tape Womui (Fig. 16). Tape worm is not a very 
common ailment in India. It is caused by eating diseased 
and iindercMukcd moat, such as [Mirk. The worms exist 
chiefly in the small intestine. They may be Very ■*iT[any 
feet in length.** They have a head about the size of that of 
a small pin. They arc flat in shape, ai[d about one qqarter 
«of an inch to half an inch broad. The proper,treatment for 
tape worms is to first thoixuighly em[)ty the bowel with 
castor oil and aijstincnce from food, and then to take a dose 



Fill. -Ki.- Tiik Tai'k WoK\r. (n) its liinid Fiii. 47.— Tiik Itch Ykseit. 

(nuigiilfloil); (ft) JiiliitM (iiatiinil mixu). 

of the extract of male fern. Those M'ho suffer from worms 
of any kind should, however, consult a doctor privately, or 
if poor should go to the nearest charitable disiiensary for 
advice, as diseases of this kind i'C(}uii'C special trciitmont. 

Itch (Fig. 47.) This is a disease which is tc be found 
chiefiy between the fingers and tobs. It may also, however, ^ 
attack the hips, wrists, and other parts of the fjO(ly. *It is 
caused by a smajl insect which burrows unJer the skinf 
where jt lays its eggs, and where the young insects are 
hatched. Like ringworm, it causes intense itchiifg. The 
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disease is spread from one part of the skin to another by 
this lueaiit^ and it is also conveyed from person to person 
by direct contact, as in shaking hands. The little tunnels 
under the skin, and the spot whore the eggs are deposited, 
can be seen with the naked eye. In bsul cases of the 
•disoiis(f painful sores may form, and the whole of the 
' toes i^nd fingers may become one mass of eftabs. 

Treatment. Thejicst remedy is sulphur, which kills the 
insGct,^nd thus cures the disease. It should be applied at« 
night to the parts aflected; or, if the disease has spread 
^extensively, it may be necessary to apply the sulphur to 
every p3H of the skin from the neck to the toes. x\ hot 
Isith should be taken before doing so. One ounce of 
sulphur in powder mixed with four ounces of ghee makes a 
good ointment for the troiitment of itch. It should l>o 
nppliqfl every night for three or four nights. No clothing 
which liiis been worn by the sufferer should bo again iiserl 
afteu the disease is curisd until it has been thoroughly 
boiled. 


Lice (Fig. 18), arc too well known to ncerl description. 
They are b)und chiefly in the 


hoiul, but also in other parts 
of the body. They cause 
great irritation, ami often 
sevoi'e inflammation of the 


affected jiarts. The animals 
themselves arc easily killed, 
but their eggs, which stick to 
the hair, ftre very difficult to 


destA/. * 

Tieatmetfb. Mercury oint- 



Inent and carMic acid are the 


Kiii. 4 nl—«, the hold Ioiim* ; nitH 
n hiilr(biii^dfiod); c, wuiic (uut. Hhie)L 


best ramedies. These may ))c 

obtained at a chemist’s shop or charitable dispensary. The 
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11 RO of coiii1)s helpR to get riel of the iiinectB and their eggs. 
Cleanliness is the best means of prevention.. 

Bingwoim of the Body (Fig. 49). This disease is 
known under various Indian and English names. Mo()re 
gives the following:Dad, dadru, mujec’s dad, donuii, 

dhobi’s itch, M'ashcrnian’S ^tch, , 
Malabar itch, and Ihirmcse,ring¬ 
worm.” The disease is caused 
by a vegetable })iiTaRite, which 
res(>iid)les in appeoi'ance iuid 
growth the mould which gi’ows 
Kui. 4n-iiivuftOBM ristsrsiN on walls, 1)ooks, bo(ks, and 

ilAlli . / ’ 

other articles which arc allowed 
to Ijo neglected in dark and damfi places. The disease 
attticks chiefly the inside of the thighs and ])iirts in the 
neighboiirhotxl, also the Imck, belly, aimpits, and* even 
the fiice, seal]), roots of the nails, and other parts of the 
body. It Ciiuhos iiiteiiKe itching, mid the desire to scr,‘itch 
the iiart is irresistible. It is most troublesome at night. 

It prevents sleep, makes life miserable, and luidcmiines 
the health. 

* Treatment. Moore recommends (loa jiowder n)i.ved 
with lime juice or vinegitr to fonn a iMiste, which should 
be well rubbed into tbo jMirt at night for sc\eral nights 
in Kucettssion. The disciiscd })art is thus bleached whiU‘, 
Avhil^o the surrounding healthy skin assumes a dee]), 
brownish-retl colour, and becomes very tender. The red¬ 
ness and tenderness soon disap])eur when the treatment 
is stopped. When this powder is useil old unilorclothing 
should be worn, as the drug stains clothing laully. *l^inc • 
is also useful, and may bo a])plied with a feathbrclailji till 
the skill becomes very tender or until Tdisters form.* 
Strong •?arbolie acid solution of 10 grains to the ounce 
of water applied with a bi'ush may also lie tried. A very 
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good remedy is ^vliisky or country liquor. This may lie 
rybhed into tlic diseased pirts with a piece of rag until the 
sKiiV almost begins to bleed. This is Kutlioieiit at times to 
cure the disease. The application of (loa powder ufter- 
wanls, however, will make a cure more certain.* Mercurial 
, oiiitmAit Has also been tried, (loa jiowder or medicines 
dorivpd fn>m it are, howevei*, best of all. * 

DiArrhoea. Diaryhocii is looseness of the bowel. The 
mdst ^ommoiv causes of diarrhoea arc liad f(NKl, tointed fish« 
and meat, unripe or ovorn{)e fruit, uneookcMl or badl^' 
cooked vegetables, jxdluted Avuter, impure air, and chills. 
MalaruT^often causes diarrhoea, and, as Inis l>ceii already 
stilted, diarrhoea is one of the chit'f symptoms in 
cholera and enteric fever. It is often a(‘('om{)anied with 
severe ])iiin, sickness, and vomiting. If it is caus(‘d by 
eiiting bad food, the psitient may be nnide to vomit iind 
a dose of castor oil given ivitli beiietit. If it is due to any 
othqi* cause, sui'li as a chill, opium or chlonxlyne may prove 
useful remedies. Laudiinuni is the best form in Avhieh to 


give opium. It should be given u ith greiit care, and more 
especially, iis has alrciuly been iMiintcd out, in the case of 
infants. "Fhe diet should consist of milk, rice, ui‘rowrf)ot, 
bread and milk. Food of this kind should be given in 
small (juantitii's often. The iMitient should be kept lying 
down. 1'he belly should be kept wann. A flannel liiin- 
dage or kummerbund is useful for this ])urF)(JHc. When 
cliolei'a is prevalent, diarrhoea should bo attended to at once. 

Fainting. Fainting is due to weakness and sudden 
failure of^the action of the heart. The ])utient liecomes 
pal^{a 7;old sweat breaks*out on the face, the pulse becomes 
AveaJ^ aiifl iftst, and A'omiting may take place. The attiick 
Hoes n()t last^ong. Sudden severe {mn,asuch as is causcil 
by a 8cvere«sprain, often causes fainting. • 

Treatment. Pure fresh air is the best rfnncdy. The 
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patient’s feet should be raisoil, and if the fainting takes 
place while the person is sitting, the head 'Should bo bent 
forwanl between the knees. The dress worn at the .tinie 
should bo looseno<1, cold water may be applied to the face, 
smelling salts to the nose, and a little brandy, sal volatile, 
or other stimulant may be given. ’ .. 

Apoplexy.'' This disease occurs ns a rule in old people. 
It may occur in middle-aged {Xirsonsi^ whose Idood-vcssels 
arc, fram iiny special cause, diseased. It is due, as a riile, 
to a bleeding into the brain owing to one of the blood¬ 
vessels having ruptured. 

SsrmiitoiiiB. The attiick comes on suddenly. Th9 patient 
loses the power of one side of the Inxly. Ho ma}' be uncon¬ 
scious and unable to speak. His breathing is hea\’y atid noisy. 

Treatment. The imtient’s hoiul should be slightly niiscd. 
No stimulants of any kind should be given. The ro<mL in 
which the i>ationt is should be kept dark and cpiict. No 
noises of any kind should be allowed. Cold should be 
ai)pliod to the head. The feet should be kept wai'ni. A 
mustarti plaster may be applied to the Imck of the neck. 

Epilepsy. Suddenly, without wai’iiiiig times, persons 
who suffer from this disease give a sliriek and fall to the 
ground. It has for this reason been called “falling sick¬ 
ness.” They froth at the mouth, and if the tongue is 
bitten, iis it often is during attacks, the froth may be 
stained with bloorl. Th(> face turns blue. The muscles 
of the body are at first ligid or stiff, and then become 
eonviilse<l. The jNitient is uncoi)s<*ious, and knows nothing 
almut what is going on around. Ilreathiiig is n^Tisy. The 
fall is the most dangerous occun’once in this diseiiso. *The 
disease may l>e caused in very many differeiit ways. 
Children when getting their teeth, or whd' sufler from* 
worms hi the Imwel, often get fits of this natiii'c. 

Treatment. The clothing of the (uitieiit should be 
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loosened, especially about the neck, so as to make the 
l^reathin^ easier. A piece of cork or wood should bo put 
Tiet^veen the teeth to pratcct the tongue. The patient 
should be put on his laick. It docs no go(Ml to thi'ow 
cold water on the face or give anything to drink. The 
attack will soon {xiss ulf if the patient is kept c|uiot and 
allowed plenty of fresh air. AVhon children*get fits of this 
kinds a hot miistajtl 1>ath and application of cold to the 
hSiuljs tho Igsst treatment. • 

Bleedin^f. Blood m;iy escai)e from oither an artery or 
a vein. The blocwl from an artery is bright red, and 
csca])cFin jets with every beat of the artery when a vessel 
of this kind is wounded. Bhxjd from a vein is of a dark 
purplish colour. It does not spout out in jets, but has 
a stciidy and constant flow. It can bo stojipcd much more 
ciksilf than bleeding from an artciy. The loss of blood, 
of course, will depend upon the size of the wound or 
injur}*, and the size and imiioi’tfince of the artery or vein 
which is wounded. 

How to stop Bleeding. The finger, a pail, a piece of 
sponge, a piece of cork, or something of that kind may be 
Krmly appli(id to the spot from which the blood comes. 
When the bleeding is from a vein, the limb should be 
raistnl, and pressure applied over and below the wound. 
If from an artery, pressure should 1 k 5 applied above the 
wound. The pressure must not be applied too logg or 
ttie parts pressed upon will die. Cold water may be used. 
Water as hot as the hand can bear is, also, sometimes 
used to stop bleeding. Medicines are often applied to the 
bldiijilifig s^Kit to cause*the blood to clot^ and thus stop 
furrier doss. Medicines are also at times taken inwardly. 
'The eyds of^he wounded vessels have sometimes to be tied. 

Bleeding from the Nose should be treated by^applying 
cold to the l>ack of the neck and nose, raising the arms. 
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nnd holding; the hciid hack. The nose has sometimes to 
})u pliiggoi] with cotton-wool. Bleeding from* the stomach 
or lungs, and other forms of internal Ueeding, should, he 
tmited hy making the ^mtient lie down. The ]) 2 itient 
should Im) kept (jiiiot, and shonld not he allowed to talk. 
Small pieces of ice may he gi^en, and ice may he applied 
over that pare of the laxly from which the hleiHlit^ is 
believed to conic. A doctor should bcrseiit for, us cases of 
ithis kind ai‘c always serious. o 

Treatment of the Patient. If a person loses much lihiod 
fainting may occur, and even death may take place. In 
cases of fainting smelling salts may he used. The lips 
should ho ruhhed with stimulants, such as bnuidy, ether, 
ammonia, or camphor may ho given inwanlly. Brandy 
may also Ix! given. Aledicincs, however, can only be used 
saiely and wisely under the advice of a doctor. T?j all 
cases of severe bleeding skilled help shonld be sent for 
without delay. • 

Iiyuries and their Treatment Bleeding from in¬ 
juries of the skin or deeper tissues of the body should be 
stopped. 1'hc part should bo thoroughly cleaned. Carbolic 
oil, made of one jiart of carbolic acid and twenty parts of 
linseed or olive oil, applied on a piece of rag is a good 
dreeing to use. The chief object is to keep the pails 
clean. If the wound is very large, or if there are any 
signs of broken 1 Mines, the {latient should lie kept (piiet, and 
surgical aid sent for. 

Bruises are accompanied by swelling, blueness of the 
injured jiart, and {xiiii. The blueness is causea by the 
rupture of some of the small blootl-vcssels, and the esP&po 
of blood therefrom into the surrounding parts. v 

Treatment, l^ost and the application of cold at first, 
and warmth afterwards, is the proper treatment. The part 
should be raised. 
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Sprains. The joints arc the scat of injury in sprains, 
^'hey arc ciuisoil by the sudden twisting and tearing or 
nipturc of the ligaments which sup}M)it the joints. Swel¬ 
ling tiikeH place all mund the joint. 

Treatment. Rest^ pressure with a firm hiiidiige, and heat 
jiro the best form of treatment at first if the swelling and 
])iiit| eontinue to increase, the pressure should 1)c romnviHl. 
When the pain am?, swelling luigin to luiss away oil or some 
liiiinient slienld be applied, and the iMirt w'oll rubbed with the 
hand, (icntle movement of the joint is gocnl at this stige, 
for if the joint is kept at rest too long it will bticome stiff. 

Broken Bones. When bones arc broken the injured 
part should be k(‘pt at rest and in a straight positirui until 
surgical help arrives. ■# 

Dislocations. Rones which ai'o out of position are said 
to Isf disliK'aled. Surgeons only should be allowed to treat 
sm'li cases. 

I 

Sunstroke is f'aused by exposure to the rays of the 
sun, oA'ci'ci'owdiiig, iiilcni[H‘r.iiice, too hard exercise, and 
exhaustion. 

Symptoms. Faintness, sickness^ and vomiting may usher 
in the attack. The pulse is rapid and \\(‘ak The brciith- 
ing is hurried and noisy. The patient coinplains of intense 
headache and giddiness. 'Phe skin bec(»mes very hot, the 
fiice i.s flushed, and the patient may become unconscious. 
The ttMiipeniture may n'sc in a great height, the heart 
suddenly fail, and the jKitiiuit die. Death may take place 
very smm after the attack, or the piitieiit may live for a 
day or twb. Recovery takes place in about fiflty cases in 
evef1>' hundred. It oftcTi ha]>])cns that jKitients after re¬ 
covery cAiitiiuie to show nervous syinptoms. 

Trea^entf The patient should bo nuidc to sit up. Gold 
in the foim of ice in ice Imgs, if at hand, should bo' applied 
to the iiead, the bock of the neck, and the chest; or tho 
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coldest wntov that can 1)C j^ot sliould be poured over the 
heail from a height. The )mticnt should then be .dried and 
well rubbed with the hands. A mustiird phistcr applied to 
the biick of the nock also does good. If fainting takes 
place, stinuihints should bo given, lee-water, or water ns 
cold as can l>c got, 'when dnink, is a safeguard against 
sunstroke. « 

Prevention of Sunstroke. This cun .best be secured by 
•protecting the head and the back of the nock with a. thick 
covering. In India and other hot countries, solah topics 
and puggroiis arc largely used for this purpose. Thick 
pads should be worn to ])rotec.t the K'lckbonc or spine, and 
Hun-glasscs to protect the eyes fi’oni glare Overcrowding, 
intouipcrance, too hai'd exercise, and e.xhaiistion should be 
avoided. 

Burns and Scalds- Ilurns are caused by dry heat:, suvh 
as a hot iron. Scalds are caused by moist heat, such vis 
steam or boiling water. Injuries of this kind arc veiy 
dangenius, 0101*0 especially in the c;iso of old persons and 
children. The Larger and deeper the injury the greater the 
.danger. Death Jhmi shock often follows sevei'c burns and 
scalds. The [latients sometimes die from diseases of internal 
organs following such injuries. 

Treatment. First, remove the object that may l>e causing 
tin'- burn or scald, or remove the patient. If the clothes arc 
on tire the patient should be made to lie down, and covered 
with a bLanket or other thick covciing, to jmt out the 
dames. Water is also useful, and in the case of oil flames, 
sand. 

The burn or scald should be. immediately eovereO* up 
with cotton, wool, or a thick layer of rags dipped ^n ca'-ron 
oil to keep out tho air. Can'oii oil is made of eijual parts 
of linseed oil and lime water. If no linseed oil is at hand 
olive oil may be used instead. The wool or rags will stick 
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to the burned or scalded pait unless kept well soiiked with 
oil. Oil ih also useful in helping to reinoYC any of the 
clothing that mtay be sticking to the part. After the first 
two days or so. Giir1)olic oil of the strength already statiMl 
uill be foiuid iiHoful in tretiting the affectcHl |)!irt. If the 
• ])atleiit suffers from faintness, stimulants should be given 

and ^ho feet kept warm. 

• » 

FOKEIGN i'.ODIES IN THE FAT^ NOSF^ AND 

TIlllOAT. 

Th?kye. Foreign bodies in the 03 ^ 0 , such as flies, dust, 
particles of chai'coivl, and so forth, can bo best removed with 
the corner of a handkerchief, or clean, lukcAvarm water«may 
be allowed to flow into th(‘ 03 ^ 0 . A drop of sweet oil is use- 
jjj^vboii an 3 'thiiig burns the 03 * 0 . The e.ve is a very delicate 
and sensitive orgcin, and with the excc])tion of simple cases, 
sucb iix those mentioned above, all (»iscs should be treated 
1 ) 3 ’ a doctor who has made it an object of special iuid careful 
study. 

The Ear and Nose. Children often put small objects, 
such as slate pencil, peas, beads, and the stones of fruit into 
their eai's and nostrils, where they often ronuiiii for years. 
l*e;is have been known to sprout in a child’s ntjso. Insects 
find their wa 3 ' into the car sometimes, and give rise to much 
alarm, liougli treatment might push the foreign 1 od 3 ^ 
further into the car or nose Severe bh'cdiiig from the 
nose might take phicc. The ear is still more delicate, and 
attempts to remove foreign bodies might injure the drum 
' of tliM car, or set up severe inflammation. Careful syringing 
of the caF with lukewarm water is the best way of trying 
to remove foreign bodies. The syringe should always 1 m 
(M inted slightl 3 * upwards towanls the top of the (iatient’s 
head, and the outer oar should bo pulled biickwanls and 
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downwards t(j open u]) the canal. A drop or two of oil 
poured into the oar is siifficiciit for insects. Foreign hodio^ 
are sometimes very ciisily removed from the nose. It is 
always safest and wisest, however, to send for the doctor., 
Upon -no consideration should Indian barbel's be pllowod to 
interfere withf the eiir. Abscesses are frequentl}' cailsed 
through their rough handling of this delicate organ. 

The Throat. Foreign bo<lics in thh throat of a chijd 
may ])e removed by holding the patient up S>y the* heels 
and tiipping the back sharply. The inside of the thi'oat 
may be tickh'd. It is sometimes neccssiiry and u^ebd to « 
cause vomiting. Sometimes the foreign Ixxly, such as a 
fish Iwine, can be seen and easily removed with the fingers. 
Evert Avhen not seen the foreign body may be within the 
reach of the fingers, and in this wa}' can KOinctimes bo 
removed. Foreign Inxlie^s, which stick in the gullet oJ 
pipe, can sometimes l»e forced dowinvanls by swallowing a 
jiieoe of boiled potato or lirearl well chewed. Jtccoui'hA; to 
the help of a surgeon, however, cannot be avoided now and 
ngiiin, and he should be sent for at once in cases in which 
the life of the patient is in danger, or the foreign bofly 
cannot be displaced, lie only can adopt other measures 
which arc sometimes found necessary. 

Snake Bites. Some snake bites arc harmless. Others 
arc deadly poisonous. If there is any doubt on the point, 
thcS)Gst thing to do is to treat the bite us a poisonous ope. 

A piece of string should be tied firmly above the scat of the 
bite, and other piisces at short distances one abovo^the other. 
The ligiitiii'cs should not bo kepf-i on too long, or^ as was 
Sidd when dealing with bleeding, the {Kirt yill di(* . If ~ 
there is no wound about the lips or inside t|ie nfonth^ the 
wound may be sucked. The mouth and lips should after¬ 
wards Iks well washed and disinfcctecL Bleedtng from the 
part which is bitten should be encouraged. Wounds may 
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1)6 made with a small knife tu cause fiiie bleeding. Tlie 
bitten part vi^'y bo, and sometimes is, cut out. Fingers 
have been amputated. The wound may be burnt 
with a hot iron, or some strong sicid such as nitric or 
'carbolic »icid may be applied. Aniinonia in 4iho form of 
sal^v^atilS should be given freely an a stimulant Ihnndy 
i^ also good in cases of this kind. The ftse of whiit is 
called anti-venom /lerum has been attended with good 
rSsul(s iji nigny cases of snake bite. In snake bites, as iti^ 
other serious cases, a doct(jr should be c:dled in to treat 
the |)aticnt. 

'rhe stings of was[)s and otlier siniilai' ercatuivs 
ciin best be trciitcd b}' aiiplying a bti'ong solution of 
ammonia to the [)art. This stops the itching caiused by 
formic acid, whicli is introduced into the skin thi-ouj^i the 
Soiip is sometimes us(‘d. It should be applied to 
the part freely, (llyccrino and oil are also useful. Tf the 
stiyg is left in the skin, it should b(‘ removed. The 
stings of some of these small animals, such us wiisps, if 
numerous, may be dangerous to the life of the indent. If 
the symptoms ai-e sc\ere, it may 1x3 necessary to give the 
{)aticnt stiiiiulants. 

Drowning. In cases of drowning, sand or other foreign 
matter should be removed from the mouth and nose. The 
clothing should 1)0 lcK)Scne(l. The tongue should be pulled 
forwani, and the ])aticnt kej)t warm. The body slioiild ho 
well rubl)ed, and warm liottlos put to the fee.t, legs, and 
other {Kirts of the laxly to sccui'e this object. Artificial 
respiration should be rcsorterl to and continued for an hour, 
oi»*£vAi longer, until tlfe patient begins to show signs of 
iTuyviiij^ * Patients have been known to begin to show' 
*sigiia ^f liffi after artificial respiration had been caii'iixl 
on for fivejioiii's. « 

How Artilieial Bespiiation u perfomied (Fig. 50). Got 
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two pillows or two bundles of clothes. Put the [Kitient on 
his back, with his shoulders resting on one pillow or bundle 
of clothes and his neck on the other. The head should, bl 
slightly bent biickwaifls. The: mouth must be kept wide 
open, and the tongue pidhul well forward. (Irasp the 
f)atienP8 arms above the (ilbows. Draw the iirfns t^o^vly 
above the heaii, thus raising the ribs and Ccausing the lun^ 
to till with in iiutiiml breathing. Slowly lower the 
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arms again, and press them against the chest walls. These 
two movements of raising and lowering the amis should be 
performed about 16 or 18 times each minute. 

Strangulfttion. Death takes place from strangulation 
in the same v. ay as from drowning. The eoid, the piece of 
cloth, or whatfiver is round the n'^ck, keeps the aii' fivmi 
entering the lungs, and the |)atient dies from sufih(“itioi|. 

Treatment. I'he first thing to do is to remC^e whatevei *■ 
constiiets. the neck and give the ]Kitient fresh, air. Cold 
water should bo dashed on the face or other parts of the 
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body. The patient’s forehctid and chest slioiiltl he well 
^apl>ed with* a wet towel. Artificial rc8[)iration may ho 
newied. 

{Suffocation. This may be caused not only by han^iig, 
but by covering up the mouth and the nose. »Young chil- 
druii^re dtten found deiul in bed, having lH*en accidcnUilly 
s^gcuted by blankets and pillows. Foul ^oses, such us 
co}il**gsi8 and the ^mes of charcoiil and other substances, 
o)tetv cause death in this Avay. Cases of this kind should, 
bo treated like ciises of stmiigulation. 

Poisoninuf. Treatment. Tlie hrst thing to do is to 
remove the poison from the piitient’s stomach where this 
is iulvisable and possil>le. The stonnud) pump is useful 
for this purpose, but is safe only in the hands of a medical 
man. Medicines are sometimes gi\’en to make the jlatient 
jlfSiiJt. Mustard, salt, and Ai'arm water are useful for this 
purpose. The tjuantities used for grown up [icople are one 
tables]loonfiil of mustiini flour, one teasjioonful of common 
salt, and twenty tablcspoonfuls of warm Avater. A tea- 
spoonful of mastaiAl and a (piiirter of a teaspoonful of salt 
in half a tumblerful of wai'in Avater will be enough for chil¬ 
dren. The ])atient should drink it all. Vomiting should 
tiike place a fcAV minutes afteiwurds. Tickling the inside 
of the throsit Avill sometimes bring about the desii'cd result. 
In cases of poisoning with sulphuric acid (oil of viti*ioI) and 
other iu:ids of this kind, the white of egg, milk, chalk, the 
pliLstqf of walls, and olive oil arc among the best subsL'incos 
to giA’^e. When acids have been sAvalloAved the patient 
sh<iuld ifever be made to vomit on any account, othorAvise 
t4A£|)ain and burning in the stomach, foiKl pipe, and mouth 
will b0 aggravated. In cases of carlxtlic-acid {xiisoning 
egg8,^uilk,*bil, and stimulants are ibest- Such substiLTices 
as cai^tic€oda, caustic potash, and ammonui are jrimetimes 
taken accidentally or iiiteiiiioitally. In tlicse cases vinegar 
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and water or lemon juice and Wiitcr should be given, and 
ailerwards sweet oil. The same rule should be followed in 
these cases as in ciiscs of poisoning )>y iudds, that is, n(j;vcr 
make the fNitient vomit.” In opium poisoning, a very 
common form of poisoning in India, the patient should be 
inarle to vomit at once. He should l>c kept moving jroQut, 
otherwise he \\*dl tall asleep end perhaps die while in^&is 
state. If cold, he should be kept wajui by rubbing his 
body and by the ap])]ication of hot-watm* bottles.. Sfroiig 




. APPENDIX. 

BI*’IjKS as to dksks and skats. 


• Smith i«iy« {(IjihiluiliHit Ittrinr, ISSfi): - 

** Mill'll iiigviiiiity lias Ih'cii iltiviitvd ti> the t'oiiHiructinn of huIkmiI 
(U'lukif twill Hi'iitH, iuid very iiiauy iliiremii iiiiMlelH, oaoli ulaiiiiing 
some adviUittigcH, liiive Iicimi |iiiblic'ly exhihited duniij' the Libt 
fuw yt‘M‘ 8 . At the i'oi]iu‘Kt of tlic Midland Kdiicatioiml Coinjiany, 
Jluvg lately dcNigiiod a Seliool desk which oiiilMidiea the pccogniiied 
111 aa siiii]}h‘ and iiie\i>eiisivc a iiiaiiiiei' aa Hcciiia to nic In 
ho fMtsbihlu. Thoio n'i'ojfiiisod oMM'iiiialH air aa follow 

-The aoiit iiiiist la* of siioh hi'i^ht aa will allow the 8i;holai''H 
fool to loat Hat ii]miii tin; Hour or tiNithiNiid, and hriKid onoii^'h to 
biipport the j{iOiitur ]Nii't of the thigh. 

**' 1 . 'I'he aoiit iiiiiat have a liai'k placed at aiioh height aa to fit 
the hollow of the laiek lielow the ahoiildei hludea, and aii]>port the 
body ill a \eitiral laihitioii. 

“ The near edge of the deak iniiat he jubt ao high tihovc the 
aeat that when the aeliolur aita aipiare iind n]iright with elbewb to 
the sides, the hand and fitirariii may i-eai upon the desk witlumt 
piiahing up the ahonhler. 

—Aa uaed in w'ritiiig, the deak niuat have a aloji^ of Itr^o l.l*' 
b^l^wt Kill 5 ); as uhcmI in midirig, it must suppoi't the Ixaik at an 
angle of afiout 45'', and at a diataiioe of at Icaat 12 in. from the cyea— 
1(1 ill. is latter (•‘id—41) C‘ 1 ll). 

Ah used in writing,* the edge of the desk iiiiiat overhang 
tiff* fflgi'^ofHlio seat hy an iiirli or two, in order that the Keholar 
tflialT n(|^uee(ft to sIini)) forwaiils, and that the .siip|Mirt to the iNU'k 
may hcinaiiitained. * a 

“ 6.—J{ith5r the desk or the aeat, or aomc ]>art theiVvi, iiiuat be 
movable at pleasure, ao that although the desk usually overhangs 
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the Miat, the scholar may be able at i'.iiy time to stand iifiri^ht 
in his pla(;e. •• ^ 

*' 7 .—The desks and seats imist l)c of various sisses, iii ord^r 
that the foregoing coiiditioiis may hold {'(xmI for scholars of various 
ages. ** • 

“ Adopting with little altcratirm the proportions givcm by •Snellcii 
for the various yarts of his desk, 1 have, for llic sake of couv%iiiciicc 
Olid eeonomy, sliglitly alteml the progreshioii, and rf!klncf||i^ the 
uuiiihur of si/cs to four. Listcoil of advai|ciiig by iiierpinqiits of 
one-tenth, which is doubtless the right nie-tluNl from the theoretital 
point of view, 1 divide the seliohirs according to their heights into' 
four chisses oilvaiiciiig in each case by six inches; thus 8 ft. tl in. 
to 4 ft., 4 ft. to 4 ft. ti ill., 4 ft. tf ill. to .*> ft., and .1 ft. to ii f|^^6 in. ^ 
The diinonsions of the desks are suited to those four lu'ights. The 
tabic on the following page gives the dinieiiKioiis of iny desk the 
* Hygienic Diisk,’ Nos. 1,2, 3 , and 4 . 

** fts general construction is shown in the Hiibioinod ligiii'i's. The 
staiidarils and the cross fiieces w liicli unite tliuiii arc of cat^t iron. 
'I'he luick, the scat, the top of the desk, and the shelf bcniAi.t^. . 
are of wood. Thu only £M>intH which re(|iiirc ilescriptinn are, £lie 
lx>ok-roHt, and the arrangeinc.nl by which the desk is iniulo movable 
at pleasure. 

*' The flap W'hich supjKirls the book does not extend the w'hole 
width of the desk, but occupies the middle portion 011I3', leaving 
rcHiin fur an ink-isit to be let into the wixsl at the side of it. 'I'Ik* 
flap when in use is supported by a small stop whicli hangs from its 
further edge, and which, though f|nite film, can be pressed l>ack by 
a touch of the finger when the iKxik-rcai is no longer wanted. Thu 
flap is pivoted in such a way that its near edge sinks lielow' the 
surfiuic of the desk when the flap is raised, and thus creates a groove 
for the bfHik'to rest in. * 

“ The wooden toji of the desk is screwed to two sloping eusu :"cn 
brackets whiel' |nihs fniin Ixick to front, one at each sidu^if the desk. 
Koch of these brackets carries beneath its low'cr or horizontal border 
a nnind iron nul, the two ends of w'hieh uir fixed to the*l)r|.(\et. 
The rods slide fretdy through holes or eyes on the upiUsr «urfa^‘c of 
the stundanls. Ily ^this* iiicaiis the desk is able to^.lhle s&noi' iL% 
standards ii a direction towards and fixnii the scholar. \f hen the 
desk is pulled forw'anl a notch in the noai end of cacli rod engages 
with the eye in which the rod slides, so that the desk is secured in 
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tbw poHiiioA, and ia not liable to slide avray from the scholar if lie. 
leans against it. By lifting the front edge of the desk the notches 
disiin£(S.ged and the desk is easily pushed buck, hi> that the 
scholar can stand up in his place. This is a nieclianisni which dors 
giot^dt out of order, and which cannot injure those wrho use it,or lie 
injured by them. The whole desk can, I believe, be ihatle at a cost 
not s nffch greater than that of many of the old-fashioned un-hygienic 

pS^nis ut)w in use.'’ * 

* • 


* HYGIENIC DESK.” 


llKioiir OK Sciiiilaum 

No. 1. 

aft. liiii.-- 1 ft. 
107-1 22cni 

No. s. 

4ft. 'Ift. Sin. 
r22-].37cni. 

Nol :t 

4ft. Sill.—.‘ift. 
137-I52C1U. 

No. 4 

6ft.-n6ft. Sill 
152-l(iRcm. 

lloiglituf MC»tfniia 1 

l.Min. 

Ml 

Ill 

IK 

Hour.( 

33c‘iii. 

:«7 

41 

iU 

h HrosuUh Ilf RLMt. . 1 

10 

•J.'i’fl 

11 

2S 

13 

:ii)*ri 

V 

3:1 

fniiii hc:it til \ 
uiiipi of dobk . . / 

- 

Hin. 



loj 

lIoiRht from Hcat to 1 
* top of bock . . i 

• 

2Uriii. 

■_i> 

31 

30*.I 

i/. " ()vorh.ui|;" of dunk -j 

1 

2-5 

1 

S& 

11 

1 

11 

1 

«. P1.IY of dcMic . . . 

1'. 

ll’i 

IT.'i 

li 

16 

I.*! 

/I ItiCiidth of dusk S 

11 

1.1 

17 

17 

(front to Uick) . i 

as 

a.'i 

13 

4:i 


Slope of dubk 1 in 5. 


^Mr. T. (}. Hooihsi* (II.M. Iiispi'ctor of ScIukiIkJ says:— 

^ ^ ^ 1. Tiik Dksk ami IIknoii. 

P1. T^e height of the desk alsive the bench should lie such that 
wl^ the r!tiild is sitting down, he can place IniUi his forcanus com* 
furskbl/on the desk, without raising or dc|iressing his shoulders. 

of th{‘ desk alsive the Hoor or suifaee on which 
Ae &o^gNiiaf» hould corresiiond with the'length of the child’s leg 
froniKme to Ikn.*!. When the child ia sitting <lowii, hY^egs should 


not dangle iif the air, 
bench. 


is knees 1 k‘ elevatec^liovo tlie 
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*‘3.—The bench Hhould be wide enough to give aiipr^rt not only 
to the Heat, Init also to the upper ptirt of the thigh. « it should Ik* at 
least 10 inches (liut better 12 inches) wide. To prev&it *'dip^)hfg 
forward, the bench should be hollowed out towaiils the back to the 
depth of an inch. « . 

** 4 . —Kvery bench should provide a HUp^Kirt for the back of the 
sitter. This iiiiiy consist of a Ijotu-d fixed at the back of thcSwfich, 
at right angles the scat. The biNinl should 1 )C hollowed o^^n 
such a way tliat the upper jiart of it niay ht the concavitythe 
liack. The exiict height of the back would vary w'ith the size of tfie 
child, but it will Is? from ({to 7 inches. • * * , 

**•'!. —I'lie desk must overhang the bench during the writing 
lesson, ill order that the child may be able to sit upright, and at the 
same tiino support his Isusk. This postui'e is only possible wlicn the 
desk overhangs the liench from I ^ t(» 2 inches. 

*'G. —The desk should not be level for the writing lesson, but 
slightly sloping. The sloiie should not exceed an angle of 20 
degrees. The ditrei'eiicc lictwecn the iipjier and lower cd^ of the 
desk, theroforc, should lie about three inches vertically. ^ S> 
** 7 .—As 4 hc desk, which is niost suitable for writing, is iucMi- 
vcnieiit ff>r other purfMMtes, the easiest plan of adapting it to all 
uses is to make the up|ier |Kkrt of it movable. 

*‘8.—Desks of appropriate sixes should be provided for each 
class. 


2. Tuk Vostukk in Wkitinu. 

** 1.—The writer should sit upright, and should lean his liack 
against the snppi rt provided for the purpose. 

** 2 .—The shoulders should be kept parallel with the edge of the 
desk. The writer must not lie allowed to sci'ew the body round or 
to I'Sst the 8hest against the desk. There sliouhl lie a space of*aii 
inch or a little more Ixitwceii the desk and the brxly. 

** 3 .—^'riie weight of the liody slniuhl be disposed evohly on bptli 
Ixmes of the seat. 

** 4 . —Tlu‘ heail should not diisip forwanl, much less leifli A(»the i 
imn. It may be slightly Ixjwefl forward, and may ^nfg>*<:* ivjiftle 
from side to si V us the dye follows the writing. « a 

** 3 .—Tin - foreaniis, and not tin* oIIniws, shoiihl rest on fhe ilcsk. 
The iien*Iifiould bo passed ucrfii"rtb'*rGir&j‘*» by a iiioVeineiit of the 
hand and not of the ai‘iu. 
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** 6.—TIioTOint of tlio pen ahoiiM he at least ton inches (hettor 
twelve) from eye. 

**** 7.-^'o^nake rompliauce with the above directions possible, the 
paper or copy*book must lie opposite to the middle of the Imdy. 

, *'di^The paper must not lie Bipiarc on the desk before the wiiter 
but it must be tilted or askew. * 

** y Hb hu/er edge of the jjaper and the lower edge of the desk 
form an angle of from 3<)—40 degrees. * 

** t]^c paper is rightly phicetl when the d<iwii strokes aro lieiug 
iimde at right angles t(*tho edge of the desk. 

* "Tift) cAmmSn attitude for writing often onlennl by tmeheiK^ 
with the words, *Ualf turn right, left arm over slateK,* is liable to 
cause injury both to the spine and to the eyesight.** 
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